
April 16, 2002April 16, 2002
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Lois Rossi, DirectorLois Rossi, Director
Special Review andSpecial Review and

Reregistration DivisionReregistration Division
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�� Provide legal context & regulatory historyProvide legal context & regulatory history

�� Discuss OW jurisdiction over atrazineDiscuss OW jurisdiction over atrazine

�� Provide usage profilesProvide usage profiles

�� Present risk assessments, identify risks of Present risk assessments, identify risks of 
concernconcern

�� Begin risk management dialogueBegin risk management dialogue

�� Discuss next stepsDiscuss next steps

�� Take questions and commentsTake questions and comments



Kimberly Nesci LoweKimberly Nesci Lowe
Atrazine Chemical Review ManagerAtrazine Chemical Review Manager

Special Review andSpecial Review and
Reregistration DivisionReregistration Division
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�� IntroductionIntroduction

�� Use ProfileUse Profile

�� Dietary Risk AssessmentDietary Risk Assessment
•• FoodFood
•• Drinking WaterDrinking Water

�� Residential Risk AssessmentResidential Risk Assessment

�� Aggregate Risk AssessmentAggregate Risk Assessment

�� Occupational Risk AssessmentOccupational Risk Assessment

�� Ecological Fate and Effects Risk AssessmentEcological Fate and Effects Risk Assessment

�� Office of Water’s Jurisdiction over AtrazineOffice of Water’s Jurisdiction over Atrazine

�� Risk Management DialogueRisk Management Dialogue
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�� HerbicideHerbicide
�� ~76 million pounds used annually~76 million pounds used annually
�� First registered in 1958First registered in 1958
�� Special review chemicalSpecial review chemical

•• Triazines special review began in 1994 for Triazines special review began in 1994 for 
carcinogenicity concernscarcinogenicity concerns

•• Atrazine special review will be closed out after the Atrazine special review will be closed out after the 
IRED is completedIRED is completed

�� One of the 5 One of the 5 ai’sai’s in EPA’s proposed pesticide in EPA’s proposed pesticide 
management plan (PMP) rulemanagement plan (PMP) rule
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�� Atrazine also regulated by the Office Atrazine also regulated by the Office 
of Water under:of Water under:
•• The Safe Drinking Water Act (SDWA); The Safe Drinking Water Act (SDWA); 

andand
•• The Clean Water Act (CWA)The Clean Water Act (CWA)

�� OW will be included in risk OW will be included in risk 
management decisions management decisions 
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�� Cancer classificationCancer classification
•• Late 80s, classified as a “possible human Late 80s, classified as a “possible human 

carcinogen”carcinogen”
•• In June 2000, FIFRA SAP recommended In June 2000, FIFRA SAP recommended 

reclassification as “not a likely human reclassification as “not a likely human 
carcinogen”carcinogen”

•• Agency agreed with SAP, CARC classified Agency agreed with SAP, CARC classified 
atrazine as “not a likely human atrazine as “not a likely human 
carcinogen”carcinogen”
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�� Prior Mitigation Prior Mitigation –– 1990 (groundwater 1990 (groundwater 
concerns)concerns)
•• Reduction of maximum seasonal application Reduction of maximum seasonal application 

rate for corn and sorghum to 3 lb ai/A (from 4)rate for corn and sorghum to 3 lb ai/A (from 4)
•• Reduction of maximum rate on nonReduction of maximum rate on non--cropland cropland 

and total vegetation to 10 lb ai/A (from 40)and total vegetation to 10 lb ai/A (from 40)
•• Required post emergent applications to corn Required post emergent applications to corn 

be made before corn reaches 12 inches in be made before corn reaches 12 inches in 
heightheight
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�� Prior Mitigation Prior Mitigation –– 1990 (cont.)1990 (cont.)
•• Deleted rangeland, proso millet, and pineapple Deleted rangeland, proso millet, and pineapple 

usesuses
•• Restricted Use classification (except lawn care, Restricted Use classification (except lawn care, 

turf, and conifer uses)turf, and conifer uses)
•• Institution of a wellInstitution of a well--head protection plan (50 head protection plan (50 

foot setbacks)foot setbacks)
•• Prohibition of chemigationProhibition of chemigation
•• Institution of construction requirements for Institution of construction requirements for 

bulk storage facilitiesbulk storage facilities
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�� Prior Mitigation Prior Mitigation –– 1992 (surface water 1992 (surface water 
concerns)concerns)
•• Further reduction of the total seasonal application Further reduction of the total seasonal application 

rates for corn and sorghum to 2.5 lb ai/A per year rates for corn and sorghum to 2.5 lb ai/A per year 
(1.5 pre(1.5 pre--; 1 post; 1 post--emergent)emergent)

•• Deleted use for total vegetation control in nonDeleted use for total vegetation control in non--
croplandcropland

•• Expansion of setback requirementsExpansion of setback requirements
�� 50 foot setback around surface water sources for mixing 50 foot setback around surface water sources for mixing 

and loadingand loading
�� 66 foot application setback from points of entry where 66 foot application setback from points of entry where 

field surface water runoff enters surface water sourcesfield surface water runoff enters surface water sources
�� 200 foot application setback around lakes and reservoirs200 foot application setback around lakes and reservoirs
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�� Prior Mitigation Prior Mitigation –– 1996 (surface water 1996 (surface water 
concerns)concerns)
•• Reduced environmental exposure by label Reduced environmental exposure by label 

restrictions for tilerestrictions for tile--terrace fields containing terrace fields containing 
standpipes, as follows:standpipes, as follows:
�� Do not apply within 66 feet of standpipes in Do not apply within 66 feet of standpipes in 

tiletile--outletted terraced fields; outletted terraced fields; 
�� Apply to the entire tileApply to the entire tile--outletted terraced outletted terraced 

field and immediately incorporate to a depth field and immediately incorporate to a depth 
of 2of 2--3 inches; 3 inches; oror

�� Apply to tileApply to tile--outletted field under nooutletted field under no--till till 
practice only when practicing high crop practice only when practicing high crop 
residue mgmt. residue mgmt. 
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6 & 7/20026 & 7/2002EPA Develops Risk Mgmt. EPA Develops Risk Mgmt. 
StrategiesStrategies

66

4/20024/20026060--Day Public Comment on Risk Day Public Comment on Risk 
Management IdeasManagement Ideas

55

Completed 4/2002Completed 4/2002EPA Revises Risk AssessmentsEPA Revises Risk Assessments44

2/14/2001 (HH)2/14/2001 (HH)
9/26/2001 (Eco)9/26/2001 (Eco)

6060--Day Public Comment on the Day Public Comment on the 
Preliminary Risk AssessmentsPreliminary Risk Assessments

33

12/00 12/00 -- 2/01 (HH)2/01 (HH)
12/00 12/00 -- 9/01 (Eco)9/01 (Eco)

EPA Considers Registrants’ EPA Considers Registrants’ 
CommentsComments

22

12/1/2000 (HH)12/1/2000 (HH)
12/8/2000 (Eco)12/8/2000 (Eco)

Registrant “Error Only” ReviewRegistrant “Error Only” Review11
DatesDatesDescriptionDescriptionPhasePhase
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�� Began February 14, 2001 (Human Began February 14, 2001 (Human 
Health) and September 26, 2001 (Eco)Health) and September 26, 2001 (Eco)

�� Over 250 comments receivedOver 250 comments received

�� Private citizens, growers and grower Private citizens, growers and grower 
groups, water associations, academia, groups, water associations, academia, 
public interest groups, and registrantspublic interest groups, and registrants
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•• Application of the 10x FQPA Safety FactorApplication of the 10x FQPA Safety Factor
•• Selection and application of toxicological Selection and application of toxicological 

endpointsendpoints
•• Cancer classification (not likely to be Cancer classification (not likely to be 

carcinogenic to humans)carcinogenic to humans)
•• Use and usage informationUse and usage information
•• Requests that EPA conduct a probabilistic Requests that EPA conduct a probabilistic 

ecological assessmentecological assessment
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•• Submission of a probabilistic dietary and a Submission of a probabilistic dietary and a 
probabilistic ecological assessmentprobabilistic ecological assessment

•• Risks to salmon and its habitatRisks to salmon and its habitat
•• Endocrine disruption in reptiles and Endocrine disruption in reptiles and 

amphibiansamphibians
•• Potential endocrine disruption in humansPotential endocrine disruption in humans
•• OW/OPP coordinationOW/OPP coordination
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�� Revisions to the Human Health Risk Revisions to the Human Health Risk 
Assessment Assessment 
•• Inclusion of a probabilistic drinking water Inclusion of a probabilistic drinking water 

assessment assessment 
•• Review and incorporation of additional data Review and incorporation of additional data 

submitted (e.g., hand press study)submitted (e.g., hand press study)

�� Revisions to the Environmental Fate and Revisions to the Environmental Fate and 
Effects Risk AssessmentEffects Risk Assessment
•• Discussion of the probabilistic eco assessment Discussion of the probabilistic eco assessment 

submitted by the registrant submitted by the registrant 
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�� April April -- June June –– Phase 5 60Phase 5 60--Day Public Day Public 
Comment PeriodComment Period

�� April April -- July July –– Risk management Risk management 
discussionsdiscussions

�� August 2002 August 2002 –– IRED completed IRED completed 



Steve Steve SmearmanSmearman, Economist, Economist
Biological and Economic Analysis DivisionBiological and Economic Analysis Division
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�� Triazine HerbicideTriazine Herbicide
•• Applied both Pre and Post EmergenceApplied both Pre and Post Emergence
•• Controls both broadleaf and grass weedsControls both broadleaf and grass weeds

�� Most are classified as Restricted Use due to Most are classified as Restricted Use due to 
ground and surface water contamination ground and surface water contamination 
issuesissues
•• Exception for use on turf (golf course, sod farms, Exception for use on turf (golf course, sod farms, 

and residential lawns) and conifersand residential lawns) and conifers

�� 6 Formulations of End Use Products6 Formulations of End Use Products
•• Over 150 Active LabelsOver 150 Active Labels
•• Package mixed with over 15 other herbicidesPackage mixed with over 15 other herbicides
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�� End Use ProductsEnd Use Products
•• Emulsifiable concentrate, flowable concentrate, Emulsifiable concentrate, flowable concentrate, 

granular, soluble concentrate/liquid, wettable granular, soluble concentrate/liquid, wettable 
powder, water dispersible granules (dry flowable)powder, water dispersible granules (dry flowable)

�� Application MethodsApplication Methods
•• Broadcast; Band treatment; Directed spray; Low Broadcast; Band treatment; Directed spray; Low 

volume spray (concentrate); Soil incorporated volume spray (concentrate); Soil incorporated 
treatmenttreatment

�� Application Equipment (list is only representative)Application Equipment (list is only representative)
•• Boom sprayer, Boom sprayer, Band Sprayer, FixedBand Sprayer, Fixed--wing aircraft; wing aircraft; 

Helicopter; Granule applicator; HandHelicopter; Granule applicator; Hand--held sprayers; held sprayers; 
HoseHose--end sprayer; Knapsack sprayer; Pneumatic end sprayer; Knapsack sprayer; Pneumatic 
(compressed air) applicator (compressed air) applicator 
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•• Agricultural UsesAgricultural Uses
�� Food CropsFood Crops

•• Field corn, sweet corn (fresh and processed), Field corn, sweet corn (fresh and processed), 
sugarcane, sorghum, winter wheat, guava, sugarcane, sorghum, winter wheat, guava, 
macadamia nutsmacadamia nuts

�� Non Food CropsNon Food Crops
•• Hay, pasture, summer fallowHay, pasture, summer fallow

�� SilvicultureSilviculture
•• Forestry or woodlands, conifers, woody Forestry or woodlands, conifers, woody 

ornamentals, Christmas treesornamentals, Christmas trees
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•• Residential/Industrial/Recreational Residential/Industrial/Recreational 
UsesUses
�� Residential Turf (Lawn care operators and Residential Turf (Lawn care operators and 

homeowner applied), parks, institutional homeowner applied), parks, institutional 
turf turf 

�� Golf courses, sod, landscape maintenanceGolf courses, sod, landscape maintenance

�� Roadways, industrial facilitiesRoadways, industrial facilities
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�� Average Application RatesAverage Application Rates
•• Agricultural UsesAgricultural Uses

�� Predominant use is field corn with an average Predominant use is field corn with an average 
rate of 1 pound ai per acre per application  rate of 1 pound ai per acre per application  

�� Some uses with rates up to 4.0 lbs ai per Some uses with rates up to 4.0 lbs ai per 
acre per applicationacre per application

�� Annual maximum use for field corn is 2.5 lbs Annual maximum use for field corn is 2.5 lbs 
ai per acre and for sugarcane is 10.0 lbs ai ai per acre and for sugarcane is 10.0 lbs ai 
per acre per acre 

•• NonNon--Ag. UsesAg. Uses
�� Turf usually at 2.0 lbs ai per acre or less Turf usually at 2.0 lbs ai per acre or less 
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�� Typical UsageTypical Usage
•• Estimated annual average is 76.4 million lbs ai Estimated annual average is 76.4 million lbs ai 

applied for all sitesapplied for all sites
•• Agricultural food sites Agricultural food sites –– 74.8 million lbs ai 74.8 million lbs ai 

appliedapplied
�� Largest agricultural market is field corn at 85% of Largest agricultural market is field corn at 85% of 

total lbs applied to agricultural use sites followed by:total lbs applied to agricultural use sites followed by:
•• Sorghum (10%)Sorghum (10%)
•• Sugarcane (3%)Sugarcane (3%)

•• NonNon--food agriculture and Nonfood agriculture and Non--Agricultural sites Agricultural sites 
–– 1.6 million lbs ai applied1.6 million lbs ai applied

�� Largest nonLargest non--food market is turf applications by lawn food market is turf applications by lawn 
care operators in the Southeast US  care operators in the Southeast US  



2626

Atrazine Usage
As a % of Total Pounds Applied

For Agricultural and Non-Agricultural Markets

Non-Agricultural Uses (2%)

Agricultural 
Uses  (98%)

Estimated 76.4 million lbs applied
Source:  EPA Data, 1990 - 2000
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Source:  US Geological Survey:      http://water.wr.usgs.gov/pnsp/use92/atrazin.html
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Use Profile Use Profile –– Agricultural MarketsAgricultural Markets
Atrazine Usage for Agricultural Food Uses
As a % of Total Food Agricultural Pounds 

Applied In US Markets

All Other Uses (1%)

Sorghum (10%)

Sugarcane (3%)

Estimated 74.8 million lbs applied
Source:  EPA Data, 1990 - 2000

Corn, 
feed (86%)
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Use Profile Use Profile –– NonNon--Food and Food and 
NonNon--Agricultural MarketsAgricultural Markets

Non-Food Atrazine Usage As a % of Total 
Non-Food Ag and Non-Ag 

Lbs Applied For US Markets

Industrial Facilities (6%)

All Other Uses (24%)

Woody Ornamentals (8%)

Roadways (6%)

Hay (9%)

Lawn Care 
Operators (37%)

Sod (10%)
Estimated 1.6 million lbs applied
Source:  EPA Data, 1990 - 2000
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�� Typical AgriculturalTypical Agricultural--Food Acres TreatedFood Acres Treated
•• Estimated 67.6 million crop acres treated Estimated 67.6 million crop acres treated 

annuallyannually
�� Corn, field: 88% of total acres treated Corn, field: 88% of total acres treated 
�� Sorghum:  9% of total acres treated Sorghum:  9% of total acres treated 
�� Sugarcane: <1% of total acres treatedSugarcane: <1% of total acres treated

�� Major Uses by Estimated % Crop TreatedMajor Uses by Estimated % Crop Treated
•• 5 crops with 5 crops with ��50% Crop Treated (see Table)50% Crop Treated (see Table)

�� Sugarcane,Field Corn, Sorghum, Sweet CornSugarcane,Field Corn, Sorghum, Sweet Corn--Fresh, Fresh, 
Sweet CornSweet Corn--ProcessedProcessed
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7676650650SugarcaneSugarcane

110110

270270

6,5006,500

59,50059,500

Total Acres Total Acres 
Treated Treated 
(1,000)(1,000)

5050Sweet Corn, Sweet Corn, 
FreshFresh

5858Sweet Corn, Sweet Corn, 
ProcessedProcessed

5959SorghumSorghum

7575Field CornField Corn

Percent Crop Percent Crop 
TreatedTreated

CropCrop

Source: EPA, Average of 1990-2000 Data
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�� Sources of Use DataSources of Use Data
•• USDA/NASSUSDA/NASS
•• National Center for Food and Agricultural National Center for Food and Agricultural 

PolicyPolicy
•• California Department of Pesticide California Department of Pesticide 

RegulationRegulation
•• Commodity/User GroupsCommodity/User Groups
•• US EPA Proprietary DatabasesUS EPA Proprietary Databases
•• Website Website 

�� http://www.epa.gov/trac/science/http://www.epa.gov/trac/science/



3333

Catherine Catherine EidenEiden
Senior ScientistSenior Scientist

Health Effects DivisionHealth Effects Division
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Atrazine FactsAtrazine Facts

Toxic EffectsToxic Effects

Dietary (Food) AssessmentDietary (Food) Assessment

Drinking Water AssessmentDrinking Water Assessment

Residential AssessmentResidential Assessment

Aggregate AssessmentAggregate Assessment

Occupational AssessmentOccupational Assessment
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�� ResidentialResidential
•• ShortShort--Term Term 

�� AggregateAggregate
•• AcuteAcute
•• ChronicChronic
•• ShortShort--TermTerm

�� OccupationalOccupational
•• ShortShort--TermTerm
•• IntermediateIntermediate--Term

�� Dietary (food+ Dietary (food+ 
drinking water)drinking water)
•• AcuteAcute
•• IntermediateIntermediate--termterm
•• ChronicChronic

Term
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�� What is Atrazine?What is Atrazine?
•• Triazine herbicideTriazine herbicide
•• Chlorinated ring structureChlorinated ring structure

�� Three chlorinated metabolitesThree chlorinated metabolites
•• The dominant metabolites found in animal The dominant metabolites found in animal 

tissues, and in soils and watertissues, and in soils and water

�� Four Four hydroxyhydroxy metabolitesmetabolites
•• The dominant metabolites found in plantsThe dominant metabolites found in plants



3737

•• DesethylatedDesethylated Atrazine (DEA)Atrazine (DEA)

•• DesisopropylDesisopropyl Atrazine (DIA)Atrazine (DIA)

•• Diaminochlorotriazine (DACT)Diaminochlorotriazine (DACT)

Toxicity = Parent
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N

NN

NHCH(CH3)2CH3CH2HN           

Cl
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�� Found predominately in plantsFound predominately in plants

�� Toxicity not equivalent to that of Toxicity not equivalent to that of 
the parentthe parent

Toxicity = Parent
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N

NN

NHCH(CH3)2CH3CH2HN           

ClOH
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�� ChlorinatedChlorinated
•• Same toxicity as atrazineSame toxicity as atrazine
•• Residues occur in food and waterResidues occur in food and water
•• ChlorotriazineChlorotriazine risk assessmentrisk assessment

�� HydroxyHydroxy
•• Toxicity differs from atrazineToxicity differs from atrazine
•• Residues occur in foodResidues occur in food
•• Separate dietary risk assessmentSeparate dietary risk assessment
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Atrazine FactsAtrazine Facts

Toxic EffectsToxic Effects
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�� LOAEL (mg/kg/day)LOAEL (mg/kg/day)
•• LLowest owest OObserved bserved 

AAdverse dverse EEffect ffect LLevelevel

The lowest dose at The lowest dose at 
which an “adverse” which an “adverse” 
health effect is seen. health effect is seen. �� NOAEL (mg/kg/day)NOAEL (mg/kg/day)

•• NNo o OObserved bserved AAdverse dverse 
EEffect ffect LLevelevel

The dose at which no The dose at which no 
“adverse” health “adverse” health 
effect is seen effect is seen (<LOAEL).(<LOAEL).
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�� RfD (Reference dose)RfD (Reference dose)
RfD = NOAEL/UF

•• Uncertainty FactorUncertainty Factor
�� 100x (10x 100x (10x intraspeciesintraspecies

variation; 10x variation; 10x 
interspecies variability)

�� MOE (Margin of MOE (Margin of 
Exposure)Exposure)

interspecies variability) MOE = NOAEL/Dose

�� PAD (Population PAD (Population 
Adjusted Dose)Adjusted Dose)

PAD = RfD/FQPA SF

•• FQPA Safety Factor FQPA Safety Factor 
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�� Acute (1Acute (1--day)day)
•• DietaryDietary

�� Food and Water Food and Water 

�� ShortShort--Term (1Term (1--30 days) 30 days) 
•• Residential and occupationalResidential and occupational

�� IntermediateIntermediate--TermTerm
•• 30 days to 6 months 30 days to 6 months 
•• Dietary, residential, and occupationalDietary, residential, and occupational

�� Chronic (6 months to lifeChronic (6 months to life--time) time) 
•• DietaryDietary
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�� Study UsedStudy Used
•• Developmental toxicity studies in female Developmental toxicity studies in female 

rats and rabbits rats and rabbits 

�� EndpointEndpoint
•• Delayed ossification (offspring) and Delayed ossification (offspring) and 

decreased body weight gain (adult)decreased body weight gain (adult)
•• Relevant to females 13Relevant to females 13--5050
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Dose Dose 

LOAEL = 70 mg/kg/dayLOAEL = 70 mg/kg/day
NOAEL = 10 mg/kg/dayNOAEL = 10 mg/kg/day
UF = 100UF = 100
RfD = 0.1 mg/kg/dayRfD = 0.1 mg/kg/day
FQPA SF = 10* FQPA SF = 10* 
aPADaPAD = 0.01 mg/kg/day= 0.01 mg/kg/day

*(10* applied to dietary risk assessments)*(10* applied to dietary risk assessments)
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�� Study UsedStudy Used
•• Special StudySpecial Study

�� SixSix--month month LuteinizingLuteinizing Hormone (LH) surge study in Hormone (LH) surge study in 
ratsrats

�� EndpointEndpoint
•• Relevant biomarker for neuroendocrine effects Relevant biomarker for neuroendocrine effects 
•• Attenuation of preAttenuation of pre--ovulatoryovulatory LH surge LH surge 
•• Most sensitive endpoint in data setMost sensitive endpoint in data set
•• Relevant to all populationsRelevant to all populations
•• Effect seen after 4Effect seen after 4--5 months of dosing5 months of dosing
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DoseDose

LOAEL = 3.65 mg/kg/dayLOAEL = 3.65 mg/kg/day
NOAEL = 1.8 mg/kg/dayNOAEL = 1.8 mg/kg/day
UF = 100UF = 100
RfD = 0.018 mg/kg/dayRfD = 0.018 mg/kg/day
FQPA SF = 10*FQPA SF = 10*
cPADcPAD = 0.0018 mg/kg/day= 0.0018 mg/kg/day

(10* applied to dietary risk assessments)(10* applied to dietary risk assessments)
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�� Study UsedStudy Used
•• Special Study Special Study 

�� Pubertal Assay (30Pubertal Assay (30--day) in developing male day) in developing male 
ratsrats

�� EndpointEndpoint
•• Delayed pubertyDelayed puberty
•• Relevant to all populationsRelevant to all populations
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Dose Dose 

LOAEL = 12.5 mg/kg/dayLOAEL = 12.5 mg/kg/day
NOAEL = 6.25 mg/kg/dayNOAEL = 6.25 mg/kg/day
UF = 100    UF = 100    
RfD = 0.063 mg/kg/dayRfD = 0.063 mg/kg/day
FQPA SF = 3* FQPA SF = 3* 
Target MOE=300Target MOE=300

(3* applied to residential risk assessments, not occupational ri(3* applied to residential risk assessments, not occupational risk assessments)sk assessments)



5252

�� Study UsedStudy Used
•• Combined toxicity and carcinogenicity Combined toxicity and carcinogenicity 

study in ratsstudy in rats

�� EndpointEndpoint
•• Histological lesions in the kidneysHistological lesions in the kidneys
•• Relevant to all populationsRelevant to all populations
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Dose Dose 

LOAEL = 7.75 mg/kg/dayLOAEL = 7.75 mg/kg/day
NOAEL = 1.0 mg/kg/dayNOAEL = 1.0 mg/kg/day
UF = 100UF = 100
RfD = 0.01 mg/kg/dayRfD = 0.01 mg/kg/day
FQPA SF = 1* FQPA SF = 1* 
cPADcPAD = 0.01 mg/kg/day= 0.01 mg/kg/day

(1*applied to dietary risk assessment)(1*applied to dietary risk assessment)



Vicki Vicki DellarcoDellarco, Senior Science Advisor, Senior Science Advisor
Linda Taylor, ToxicologistLinda Taylor, Toxicologist

Health Effects DivisionHealth Effects Division



5555

1987 1987 –– 1st Cancer Review1st Cancer Review
�� Classified as possible human carcinogenClassified as possible human carcinogen

1988 1988 –– SAP ReviewSAP Review
�� Supported classificationSupported classification
�� Recommended studies on hormonal mechanismRecommended studies on hormonal mechanism

Since 1988 Since 1988 
�� Numerous studies on mode of actionNumerous studies on mode of action

�� Registrant, EPA, LiteratureRegistrant, EPA, Literature
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�� SAP Topic AreasSAP Topic Areas
•• Cancer Mode of Action AnalysisCancer Mode of Action Analysis
•• Human RelevanceHuman Relevance
•• Children’s HazardChildren’s Hazard
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Atrazine
Cancer Mode of 

Action in 
Female Rats

Hypothalamic
Neurotransmitters/peptides

Pituitary Gland
�LH

Ovary

Mammary Gland Tumors

Prolong secretion of estrogen
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�� Supported by Weight of EvidenceSupported by Weight of Evidence
•• “The data strongly support the hypothesis “The data strongly support the hypothesis 

that prolonged exposure to estrogen that prolonged exposure to estrogen 
produced by the ovary is requisite for produced by the ovary is requisite for 
development of mammary tumors observed development of mammary tumors observed 
in these studies.”in these studies.”

�� No data suggest other plausible modes No data suggest other plausible modes 
of action of action 
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�� SAP 2000SAP 2000-- “In summary, there are “In summary, there are 
considerable differences between considerable differences between 
hypothalamichypothalamic--pituitarypituitary--ovarian function ovarian function 
in rats and humans, and the effects of in rats and humans, and the effects of 
aging on the function of the axis also is aging on the function of the axis also is 
quite dissimilar.  quite dissimilar.  Therefore, it is unlikely Therefore, it is unlikely 
that the mechanism by which atrazine that the mechanism by which atrazine 
induces mammary tumors in female SD induces mammary tumors in female SD 
rats could be operational in humans.”rats could be operational in humans.”
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�� ““Not Likely To Be Carcinogenic To Not Likely To Be Carcinogenic To 
HumansHumans” ” (Used 1999 EPA Interim Cancer (Used 1999 EPA Interim Cancer 
Guidelines)Guidelines)
•• Tumors are female rat specific & only mammary Tumors are female rat specific & only mammary 

glandgland
•• Mode of action does not support a human cancer Mode of action does not support a human cancer 

concernconcern
•• No other cancer modes of action supported by dataNo other cancer modes of action supported by data
•• Consequently, no cancer risk assessment was Consequently, no cancer risk assessment was 

conductedconducted
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�� A few epidemiologic studies suggest A few epidemiologic studies suggest 
a possible association between a possible association between 
atrazine (or triazine) exposure & atrazine (or triazine) exposure & 
certain cancers, but  lack of multiple certain cancers, but  lack of multiple 
studies, internal inconsistencies, & studies, internal inconsistencies, & 
confounding factors in these studies confounding factors in these studies 
do not indicate a strong causal do not indicate a strong causal 
relationship.relationship.
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�� Available data support the potential for Available data support the potential for 
reproductive and developmental effects as reproductive and developmental effects as 
a consequence of hormonal imbalance after a consequence of hormonal imbalance after 
atrazine exposureatrazine exposure

�� Although SAP concluded that the cancer Although SAP concluded that the cancer 
MOA described is relevant to the SD rat MOA described is relevant to the SD rat 
only, it also concluded that reproductive only, it also concluded that reproductive 
and developmental effects associated with and developmental effects associated with 
atrazine exposure may occur across atrazine exposure may occur across 
species, including humansspecies, including humans
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ATRAZINEHypothalamic
Neurotransmitters/peptides

�GnRH

Pituitary Gland -- �Prolactin, �LH

�Dopamine

Gonads
Effects on Reproductive Function and 

Development
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•• Delayed puberty in males and Delayed puberty in males and 
femalesfemales

•• Disrupted ovarian cyclingDisrupted ovarian cycling
•• Prostatitis in male offspringProstatitis in male offspring
•• Pregnancy outcomePregnancy outcome
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�� SAP agreed that atrazine’s SAP agreed that atrazine’s 
neuroendocrine mode of action raises neuroendocrine mode of action raises 
concerns for potential adverse sexual concerns for potential adverse sexual 
developmental effects in children:developmental effects in children:

“ Because of the rapid developmental brain “ Because of the rapid developmental brain 
changes …..the influence of atrazine on changes …..the influence of atrazine on 
neurotransmitters in the hypothalamus and neurotransmitters in the hypothalamus and 
on GnRH may well have a differential, on GnRH may well have a differential, 
permanent effect on children.” (SAP June permanent effect on children.” (SAP June 
2000) 2000) 
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�� January 2002 10X GuidanceJanuary 2002 10X Guidance
•• “DETERMINATION OF THE APPROPRIATE “DETERMINATION OF THE APPROPRIATE 

FQPA SAFETY FACTOR(S) IN TOLERANCE FQPA SAFETY FACTOR(S) IN TOLERANCE 
ASSESSMENTASSESSMENT” ” 
http://www.epa.gov/oppfead1/trac/science/#http://www.epa.gov/oppfead1/trac/science/#
1010--foldfold

�� Three areas of analysisThree areas of analysis
•• Completeness of the Toxicity DataCompleteness of the Toxicity Data
•• Concern for Susceptibility (preConcern for Susceptibility (pre-- & Postnatal & Postnatal 

Toxicity)Toxicity)
•• Completeness of the Exposure DataCompleteness of the Exposure Data
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Area of Analysis:  
Completeness of Toxicity Data

�� Atrazine has been well studied:Atrazine has been well studied:
•• All routinely required guidelines All routinely required guidelines 

studies are availablestudies are available
•• Several special studies on atrazine’s Several special studies on atrazine’s 

endocrine, reproductive, & endocrine, reproductive, & 
developmental effectsdevelopmental effects
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Area of Analysis:  
Degree of Concern for Susceptibility

•• Residual uncertainties Residual uncertainties 
�� SAP 2000 SAP 2000 ""Because of the rapid developmental Because of the rapid developmental 

brain changes alluded to above, the influence of brain changes alluded to above, the influence of 
atrazine on neurotransmitters in the atrazine on neurotransmitters in the 
hypothalamus and on GnRH may well have a hypothalamus and on GnRH may well have a 
differential, permanent effect on children. differential, permanent effect on children. 

�� Early periods of development not evaluated with Early periods of development not evaluated with 
repeated dosingrepeated dosing
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�� Residual UncertaintiesResidual Uncertainties
•• Widespread exposure to Atrazine & its Widespread exposure to Atrazine & its 

metabolites in drinking watermetabolites in drinking water
•• Limitations in the extent, frequency, & Limitations in the extent, frequency, & 

compounds tested for in the monitoring data compounds tested for in the monitoring data 
•• Significant uncertainties regarding whether all Significant uncertainties regarding whether all 

the populations with highthe populations with high--end exposure to end exposure to 
Atrazine & its metabolites have been Atrazine & its metabolites have been 
adequately assessedadequately assessed

Area of Analysis:  
Completeness of  Exposure Data
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Hazard

High degree of concern
for susceptibility

Uncertainties associated 
with drinking water 

exposure

Exposure

Residual concerns for neuroendocrine mode of action on the 
development of the young, and residual concerns with regard 
to drinking water exposures prevented the removal of the 10x 

default FQPA safety factor
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Exposure
Hazard

High degree of concern
for susceptibility Protective conservative 

assumptions

Residual concerns for neuroendocrine mode of action on the 
development of the young and insignificance of drinking 
water exposures relative to residential exposure, resulted in 
the reduction of FQPA safety factor to 3X
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Artensie Flowers, Toxicologist Artensie Flowers, Toxicologist 
Alberto Alberto ProtzelProtzel, Toxicologist , Toxicologist 

Health Effects DivisionHealth Effects Division
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�� Conduct Initial Screening Conduct Initial Screening 
•• Common toxic effectCommon toxic effect
•• Structural similaritiesStructural similarities
•• Similar mechanism of toxicitySimilar mechanism of toxicity

�� Examine Mechanistic DataExamine Mechanistic Data

�� Compare & GroupCompare & Group
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�� Attenuation of the LH surgeAttenuation of the LH surge
�� Alteration of the estrous cycleAlteration of the estrous cycle
�� Delayed pubertyDelayed puberty
�� Altered pregnancy outcomeAltered pregnancy outcome
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�� AtrazineAtrazine
�� SimazineSimazine
�� PropazinePropazine
�� Common Chlorinated MetabolitesCommon Chlorinated Metabolites

(*Cyanazine was not considered: no longer a registered pesticide)
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�� www.epa.gov/oppfead1/cb/csb_pagewww.epa.gov/oppfead1/cb/csb_page
/updates/triazine.htm/updates/triazine.htm

�� Comment period closes June 2, 2002Comment period closes June 2, 2002

http://www.epa.gov/oppfead1/cb/csb_page/updates/triazine.htm
http://www.epa.gov/oppfead1/cb/csb_page/updates/triazine.htm
http://www.epa.gov/oppfead1/cb/csb_page/updates/triazine.htm
http://www.epa.gov/oppfead1/cb/csb_page/updates/triazine.htm
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Atrazine FactsAtrazine Facts

Toxic EffectsToxic Effects

Dietary (Food) AssessmentDietary (Food) Assessment
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Risk = Hazard x Exposure

&
Exposure = Consumption x Residue
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�� % PAD =% PAD = ExposureExposure//PAD PAD x 100x 100

�� The PAD represents the target exposure The PAD represents the target exposure 
we do not want to exceedwe do not want to exceed
•• aPADaPAD = 0.01 mg/kg/day= 0.01 mg/kg/day
•• cPADcPAD = 0.0018 mg/kg/day = 0.0018 mg/kg/day 

�� Therefore, risk estimates < 100% PAD are Therefore, risk estimates < 100% PAD are 
below levels of concernbelow levels of concern
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�� ChlorotriazinesChlorotriazines

�� HydroxyatrazineHydroxyatrazine
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�� AcuteAcute
•• Risk assessment Risk assessment 

reflecting onereflecting one--day day 
dietary exposures dietary exposures 
to pesticide to pesticide 
residuesresidues

�� Relevant Relevant 
population population 
•• Female 13Female 13--5050

�� ChronicChronic
•• Risk assessment Risk assessment 

reflecting longerreflecting longer--
term exposures to term exposures to 
pesticide residuespesticide residues

�� Relevant Relevant 
populationspopulations
•• AllAll
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�� USDA’s Continuing Survey of Food Intake USDA’s Continuing Survey of Food Intake 
by Individuals (CSFII), 1989by Individuals (CSFII), 1989--92 report92 report

�� Residue DataResidue Data
•• Field trialsField trials
•• Metabolism study dataMetabolism study data
•• Monitoring dataMonitoring data

�� USDA PDP dataUSDA PDP data
�� FDA dataFDA data
�� FSIS dataFSIS data
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�� Most food had nonMost food had non--detectable levels of detectable levels of 
chlorotriazineschlorotriazines



8484

�� Risk estimate at 99.9Risk estimate at 99.9thth percentile percentile 
of exposure of exposure 
•• <1% <1% aPADaPAD (females 13(females 13--50)50)

�� Risk estimate based on average Risk estimate based on average 
exposureexposure
•• <1% <1% cPADcPAD (all populations)(all populations)

�� Exposure in food is insignificantExposure in food is insignificant
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�� ChronicChronic
•• Risk assessment reflecting longerRisk assessment reflecting longer--term term 

exposures to pesticide residuesexposures to pesticide residues

�� Relevant Populations Relevant Populations 
•• AllAll

�� Risk estimate based on average exposureRisk estimate based on average exposure
•• <1% <1% cPADcPAD (all populations)(all populations)

*  No acute endpoint/No acute assessment
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Atrazine FactsAtrazine Facts

Toxic EffectsToxic Effects

Dietary (Food) AssessmentDietary (Food) Assessment

Drinking Water AssessmentDrinking Water Assessment
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�� Fate and occurrenceFate and occurrence

�� Risk assessments conductedRisk assessments conducted

�� Drinking water sourcesDrinking water sources

�� Monitoring programsMonitoring programs

�� Exposure methodologyExposure methodology

�� Risk estimatesRisk estimates
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�� Community Water Systems (CWS) Community Water Systems (CWS) 
•• GroundwaterGroundwater

�� Not significantly impactedNot significantly impacted

•• Surface Water Surface Water 
�� Select systems impactedSelect systems impacted

�� Rural WellsRural Wells
•• Some wells impacted in atrazine use Some wells impacted in atrazine use 

areasareas



8989

�� Persistent and mobilePersistent and mobile
�� Widely detected in ground and surface Widely detected in ground and surface 

waterswaters
�� MCL = 3ppb for atrazineMCL = 3ppb for atrazine
�� Seasonal pulses generally occur in the Seasonal pulses generally occur in the 

spring in surface waterspring in surface water
�� HydroxyatrazineHydroxyatrazine not expected to widely not expected to widely 

occur at detectable levels in drinking occur at detectable levels in drinking 
waterwater
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�� Acute Acute 
•• Reflecting estimated maximum oneReflecting estimated maximum one--day day 

exposures for CWS and rural wellsexposures for CWS and rural wells

�� ChronicChronic
•• Reflecting estimated longReflecting estimated long--term average term average 

exposures for CWS and rural wellsexposures for CWS and rural wells

�� IntermediateIntermediate--termterm
•• Reflecting estimated average seasonal Reflecting estimated average seasonal 

exposures for select CWS using surface waterexposures for select CWS using surface water
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�� CWS regulated under the Safe Drinking CWS regulated under the Safe Drinking 
Water Act (SDWA)Water Act (SDWA)
•• GroundwaterGroundwater
•• Surface waterSurface water

�� Rural wells in atrazine use areasRural wells in atrazine use areas
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�� Drinking water databasesDrinking water databases
•• Compliance monitoring data collected under Compliance monitoring data collected under 

SDWA (PLEX) SDWA (PLEX) 
�� PPopulation opulation LLinked inked EXEXposureposure databasedatabase

•• AcetochlorAcetochlor registration partnership (ARP)registration partnership (ARP)
�� Sponsored by consortium of registrantsSponsored by consortium of registrants

•• Voluntary monitoring programVoluntary monitoring program
•• Synoptic groundwater surveySynoptic groundwater survey
•• Rural well survey

Syngenta

Rural well survey
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• Includes CWS in 21 major atrazine use states

• 92% of atrazine use in the U.S.

• 120 million people
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�� Groundwater and surface waterGroundwater and surface water
�� >21,000 CWS in 21 major use states>21,000 CWS in 21 major use states
�� Quarterly samplingQuarterly sampling
�� Atrazine only, does not include Atrazine only, does not include 

metabolitesmetabolites
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PLEX DATA FOR ATRAZINE
(JANUARY 1993- DECEMBER 1998)
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�� GroundwaterGroundwater
�� 204 CWS with prior detections sampled204 CWS with prior detections sampled
�� 235 CWS without prior detections235 CWS without prior detections
�� Total of 14,500 ground water CWS Total of 14,500 ground water CWS 

representedrepresented
�� Monitored for Monitored for chlorotriazineschlorotriazines
�� Maximum concentration ~10.5 ppbMaximum concentration ~10.5 ppb
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• Includes 9 states with CWS using surface water with 
concentrations of atrazine approaching the MCL (3 ppb)

• Sub-set of the PLEX database
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�� Surface waterSurface water
�� 100 CWS in 9 states100 CWS in 9 states
�� Weekly sampling from April through July Weekly sampling from April through July 

•• biweekly the remainder of the yearbiweekly the remainder of the year

�� Maximum atrazine concentration 63 ppbMaximum atrazine concentration 63 ppb
�� Chlorinated metabolitesChlorinated metabolites

•• Subset of 17 CWSSubset of 17 CWS
•• Monitored for one year Monitored for one year 
•• Estimated maximum concentration 89 ppbEstimated maximum concentration 89 ppb
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�� Surface waterSurface water
�� 179 CWS in ~10 states179 CWS in ~10 states
�� Biweekly and monthly samplingBiweekly and monthly sampling
�� Maximum atrazine concentration      Maximum atrazine concentration      

50 ppb50 ppb
�� Atrazine only, does not include Atrazine only, does not include 

metabolitesmetabolites
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�� GroundwaterGroundwater
�� 1505 individual drinking water wells 1505 individual drinking water wells 

in use areas across 19 statesin use areas across 19 states
�� Sampled once or twice for atrazine, Sampled once or twice for atrazine, 

3 chlorinated metabolites, and 3 chlorinated metabolites, and 
hydroxy triazineshydroxy triazines

�� Maximum concentration of 18 ppbMaximum concentration of 18 ppb
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�� Linear regression to estimate Linear regression to estimate 
chlorinated metabolites in surface chlorinated metabolites in surface 
water CWSwater CWS

�� CWS Synoptic Survey (groundwater CWS Synoptic Survey (groundwater 
CWS) included CWS) included chlorotriazineschlorotriazines

�� Rural Well Survey included Rural Well Survey included 
chlorotriazineschlorotriazines and and hydroxyatrazinehydroxyatrazine
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�� Most extensive monitoring database Most extensive monitoring database 
for a pesticide in drinking waterfor a pesticide in drinking water

�� UncertaintiesUncertainties
•• Frequency of monitoring under SDWAFrequency of monitoring under SDWA
•• One or two samples taken per rural One or two samples taken per rural 

wellwell
•• Limited data on chlorinated Limited data on chlorinated 

metabolitesmetabolites



104104

�� ScreeningScreening--Level AssessmentsLevel Assessments

�� Probabilistic Assessments Probabilistic Assessments 

�� Finished Water (water that has been Finished Water (water that has been 
treated)treated)

�� Includes Includes ChlorotriazinesChlorotriazines
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�� DWLOCsDWLOCs approachapproach
•• Considers food exposure Considers food exposure 

�� DWLOCsDWLOCs for each population subgroup for each population subgroup 
compared to: compared to: 
•• MaximumMaximum
•• Annual averageAnnual average
•• Seasonal average (where possible) Seasonal average (where possible) 
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�� Acute Acute 
•• Did not exceed Did not exceed DWLOCsDWLOCs in any CWS or well in any CWS or well 

assessedassessed

�� IntermediateIntermediate--term and chronicterm and chronic
•• Groundwater CWS did not exceed Groundwater CWS did not exceed DWLOCsDWLOCs
•• ~30 surface water CWS did exceed ~30 surface water CWS did exceed DWLOCsDWLOCs
•• ~ 8 rural wells did exceed ~ 8 rural wells did exceed DWLOCsDWLOCs
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�� ~30 CWS exceeding ~30 CWS exceeding DWLOCsDWLOCs were were 
identified for probabilistic identified for probabilistic 
assessmentsassessments

�� Insufficient data for probabilistic Insufficient data for probabilistic 
analysis of the 8 rural wellsanalysis of the 8 rural wells
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�� CWSCWS--specific assessment specific assessment 
•• PLEX, VMP, ARP combined for a PLEX, VMP, ARP combined for a 

specific CWSspecific CWS

�� Combines distribution of: Combines distribution of: 
•• Residue data Residue data 
•• Water consumption (CSFII)Water consumption (CSFII)
•• Body weights (CSFII)Body weights (CSFII)
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�� IntermediateIntermediate--Term Time FrameTerm Time Frame
•• 9191--day rolling average day rolling average 

�� Exposure estimates @ 99.9Exposure estimates @ 99.9thth, 99, 99thth, , 
& 95& 95thth percentiles compared to percentiles compared to 
cPADcPAD (0.0018 mg/kg/day) to (0.0018 mg/kg/day) to 
estimate riskestimate risk

�� Risk estimate > 100% Risk estimate > 100% cPADcPAD
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�� Average exposures over consecutive Average exposures over consecutive 
multiple days are calculated for each multiple days are calculated for each 
individualindividual
•• e.g., January 1st  e.g., January 1st  -- April 1st, …January 8th April 1st, …January 8th 

-- April 9th April 9th 

�� Periods of Interest: 52 sets of 91 Periods of Interest: 52 sets of 91 
consecutive day intervals throughout consecutive day intervals throughout 
year, offset by 1 weekyear, offset by 1 week
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�� Select CWS for analysis (CWS in IL)Select CWS for analysis (CWS in IL)

�� Select year of monitoring data Select year of monitoring data 
randomly from 1993randomly from 1993--2001 (1995)2001 (1995)

�� Select individuals from a population Select individuals from a population 
subgroupsubgroup

�� Select individual consumption record Select individual consumption record 
from CSFII available 2from CSFII available 2--day recordsday records
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��Calculate individual’s daily exposure by pairing one of Calculate individual’s daily exposure by pairing one of 
two available water consumption value with water two available water consumption value with water 
concentration value for January 1concentration value for January 1stst (1995)(1995)

��Repeat with same individual, pairing water Repeat with same individual, pairing water 
consumption with concentration value for January 2consumption with concentration value for January 2ndnd

(1995)(1995)

��Continue through April 1Continue through April 1stst to estimate daily water to estimate daily water 
exposures over 91 consecutive days for January 1exposures over 91 consecutive days for January 1stst

through April 1through April 1stst (1995)(1995)

��Average daily exposures over consecutive 91Average daily exposures over consecutive 91--day day 
period period 
��This distribution of 91This distribution of 91--day average exposures are day average exposures are 
compared to the compared to the cPADcPAD
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Distribution of rolling 91 day average Distribution of rolling 91 day average 
exposures to exposures to chlorotriazineschlorotriazines for infantsfor infants
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�� Groundwater CWSGroundwater CWS
•• Screening level Screening level DWLOCsDWLOCs not exceeded not exceeded 

�� Surface Water CWS Surface Water CWS 
•• Screening level/probabilistic levels of concern Screening level/probabilistic levels of concern 

exceeded for 29 systemsexceeded for 29 systems

�� Rural WellsRural Wells
•• Screening level Screening level DWLOCsDWLOCs exceeded for 8/1505 exceeded for 8/1505 

rural wellsrural wells
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�� OPP has concern for 29 CWS using OPP has concern for 29 CWS using 
surface water surface water 
•• Serving ~ 180,000 peopleServing ~ 180,000 people
•• Exposures for children (including infants) Exposures for children (including infants) 

above levels of concern in 1, 2, or 3 above levels of concern in 1, 2, or 3 
years between 1993 years between 1993 –– 20012001

•• Exposures also of concern in some Exposures also of concern in some 
systems for adults systems for adults 

�� Additional 52 CWS identified for Additional 52 CWS identified for 
monitoringmonitoring
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�� 33% of CWS assessed representing 33% of CWS assessed representing 
92% of atrazine use92% of atrazine use

�� Acute exposures do not exceed levels Acute exposures do not exceed levels 
of concernof concern

�� Intermediate/Chronic exposures Intermediate/Chronic exposures 
exceed levels of concern for some exceed levels of concern for some 
surface water CWS and rural wellssurface water CWS and rural wells

�� Uncertainties associated with risk Uncertainties associated with risk 
assessmentsassessments
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Atrazine FactsAtrazine Facts

Toxic EffectsToxic Effects

Dietary (Food) AssessmentDietary (Food) Assessment

Drinking Water AssessmentDrinking Water Assessment

Residential AssessmentResidential Assessment
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Gary BangsGary Bangs
Environmental SpecialistEnvironmental Specialist

Health Effects DivisionHealth Effects Division
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Gary Bangs, Environmental SpecialistGary Bangs, Environmental Specialist
Health Effects DivisionHealth Effects Division
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�� Risk Estimates of Concern:Risk Estimates of Concern:
•• Handler: Applying to ½ acre with Handler: Applying to ½ acre with 

Belly GrinderBelly Grinder
•• PostPost--application: Adult and Child application: Adult and Child 

High Contact after Spray ApplicationHigh Contact after Spray Application
•• HandHand--toto--Mouth: Spray Residue on Mouth: Spray Residue on 

TurfTurf
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�� Residential (handler and postapplication)Residential (handler and postapplication)

•• Homeowners who mix, load and apply Homeowners who mix, load and apply 
pesticidespesticides

•• Adults and children working and playing on Adults and children working and playing on 
treated lawns and turftreated lawns and turf

�� Recreational (postapplication)Recreational (postapplication)

•• Golfers playing on treated golf coursesGolfers playing on treated golf courses
•• Adults and children playing on treated Adults and children playing on treated 

recreational turf (e.g., parks, playgrounds)recreational turf (e.g., parks, playgrounds)



126126

�� Data Sources: HandlersData Sources: Handlers
•• ORETF StudiesORETF Studies
•• PHED StudiesPHED Studies

�� Data Sources: Data Sources: PostapplicationPostapplication
•• Granular HandGranular Hand--Press StudyPress Study
•• TTR Studies:TTR Studies:

�� GranularGranular
�� LiquidLiquid
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NOAEL [All Exposure Routes]:NOAEL [All Exposure Routes]: 6.25 mg/kg/day6.25 mg/kg/day

Dermal Absorption:Dermal Absorption: 6%6%

MOEMOE (10 x 10 x 3x UF):(10 x 10 x 3x UF): > 300> 300
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Handler Exposure and Risk Calculations Handler Exposure and Risk Calculations 

Dose = (Unit Exposure) x (Amount Handled) x (Absorption)
Body Weight 

MOE = NOAEL (mg/kg/day)
Dose (mg/kg/day)

Unit Exposure. Derived from Residential SOPs unless chemical-
specific data are available.  

Amount Handled.  Label information (e.g., application rate and 
frequency); standard assumptions on number of days worked, etc.

Absorption. 6% based on dermal absorption study

Body Weight.  Standard value:  70 kg for adults



129129

�� MOE > 300:MOE > 300:
•• PushPush--spreader, Hosespreader, Hose--end Spray, end Spray, 

Backpack, and LowBackpack, and Low--pressure Hand pressure Hand 
WandWand

�� MOE < 300:MOE < 300:
•• BellyBelly--grinder on ½ acre lawn MOE 65grinder on ½ acre lawn MOE 65
•• SpotSpot--treatment by belly grinder MOE treatment by belly grinder MOE 

>300>300



130130

Dermal Dermal PostapplicationPostapplication Risk EstimatesRisk Estimates
Dose = DFR x Transfer Coefficient x Hrs Worked x Absorption

Body Weight (kg)

DFR.  Measured in a study.   This is chemical-specific.  There is a  Task Force 
generating data.  

Transfer Coefficient.  Standard values for a number of activities.  When actual 
data are available, this is calculated specifically.  

Hrs Worked.  Standard value.

Absorption. 6% based on dermal absorption;

Body Weight.  Standard value:  70 kg for males; 60 for females

MOE = NOAEL (mg/kg/day)
Dose (mg/kg/day)
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�� MOE > 300:MOE > 300:
•• Adults working, playing, golfing, and Adults working, playing, golfing, and 

children playing on dry turf treated by children playing on dry turf treated by 
spray or granular applicationspray or granular application

�� MOE < 300:MOE < 300:
•• Adults or children engaged in highAdults or children engaged in high--

contact activities (i.e., play) on damp contact activities (i.e., play) on damp 
turf after spray treatmentturf after spray treatment
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�� Revised Residential Standard Revised Residential Standard 
Operating Procedures (SOPs) Operating Procedures (SOPs) 
•• HandHand--toto--MouthMouth
•• ObjectObject--toto--MouthMouth
•• Soil IngestionSoil Ingestion

�� All 3 exposure pathways aggregatedAll 3 exposure pathways aggregated
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�� Risk Estimates:Risk Estimates:
�� MOEsMOEs > 300:> 300:

•• HandHand--toto--Mouth, ObjectMouth, Object--toto--Mouth,Mouth,
Soil Ingestion after granular Soil Ingestion after granular 
applicationapplication

�� MOEsMOEs < 300:< 300:
•• HandHand--toto--Mouth after spray Mouth after spray 

applicationapplication
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�� Data QualityData Quality
•• Only granular handOnly granular hand--mouth estimate mouth estimate 

based on granular hand press study; based on granular hand press study; 
SOPs used for spraySOPs used for spray--applied residueapplied residue

•• Limited behavioral data available so Limited behavioral data available so 
combination macro/combination macro/microactivitymicroactivity
approachapproach
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Atrazine FactsAtrazine Facts

Toxic EffectsToxic Effects

Dietary (Food) AssessmentDietary (Food) Assessment

Drinking Water AssessmentDrinking Water Assessment

Residential AssessmentResidential Assessment

Aggregate AssessmentAggregate Assessment
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�� Acute dietary (1Acute dietary (1--day)day)
•• Aggregates 1Aggregates 1--day food + drinking day food + drinking 

water exposureswater exposures

�� Chronic dietary (6 months to Chronic dietary (6 months to 
lifetime)lifetime)
•• Aggregates longAggregates long--term average food + term average food + 

drinking water exposuresdrinking water exposures
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�� IntermediateIntermediate--term (30 days to 6 term (30 days to 6 
months)months)
•• aggregates average food + drinking aggregates average food + drinking 

water exposureswater exposures

�� ShortShort--term (1 to 30 days)term (1 to 30 days)
•• Aggregates average food + drinking Aggregates average food + drinking 

water + screening level residential water + screening level residential 
exposuresexposures
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�� AcuteAcute
•• Does not exceed level of concernDoes not exceed level of concern

�� Same as acute drinking water Same as acute drinking water 
assessment assessment 

�� Food exposures insignificant Food exposures insignificant 

�� Chronic & IntermediateChronic & Intermediate--Term Term 
•• Some scenarios exceed levels of Some scenarios exceed levels of 

concernconcern
�� Same as drinking water risksSame as drinking water risks
�� Food exposures insignificantFood exposures insignificant
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�� ShortShort--term term ––
�� ScreeningScreening--level assessments for liquid & level assessments for liquid & 

granular formulations result in:granular formulations result in:
�� concern for adults applying atrazine by bellyconcern for adults applying atrazine by belly--

grindergrinder
�� concern for adults and children playing on sprayconcern for adults and children playing on spray--

treated turf immediately after application while treated turf immediately after application while 
turf is wetturf is wet

�� concern for children mouthing hands while on concern for children mouthing hands while on 
sprayspray--treated turf immediately after application treated turf immediately after application 
while turf is wetwhile turf is wet
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Atrazine FactsAtrazine Facts

Toxic EffectsToxic Effects

Dietary (Food) AssessmentDietary (Food) Assessment

Drinking Water AssessmentDrinking Water Assessment

Residential AssessmentResidential Assessment

Aggregate AssessmentAggregate Assessment

Occupational AssessmentOccupational Assessment
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Gary Bangs, Certified Industrial HygienistGary Bangs, Certified Industrial Hygienist
Health Effects DivisionHealth Effects Division
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�� No concern for shortNo concern for short--term handler term handler 
exposure, with protective exposure, with protective 
equipment or engineering controlsequipment or engineering controls

�� Risk Estimates of Concern:Risk Estimates of Concern:
•• IntermediateIntermediate--term handlers of large term handlers of large 

quantities of atrazine [i.e., to treat quantities of atrazine [i.e., to treat 
large acreage]large acreage]

•• PostapplicationPostapplication scouting sugarcanescouting sugarcane
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�� Data Sources:Data Sources:
•• Registered labels:  Registered labels:  

�� application rates and equipment application rates and equipment 

•• Use information:  Use information:  
–– cultural patterns (who and how much)cultural patterns (who and how much)
–– duration of exposure (shortduration of exposure (short-- or or 

intermediateintermediate--term)term)

•• Standard values Standard values 
–– e.g., daily acreagee.g., daily acreage
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�� Data Sources:Data Sources:
•• ChemicalChemical--specific exposure studiesspecific exposure studies

•• Pesticide Handlers Exposure Database Pesticide Handlers Exposure Database 
(PHED)(PHED)

•• Outdoor Residential Exposure Task Outdoor Residential Exposure Task 
Force (ORETF)Force (ORETF)

•• Helix study data: fertilizer admixture Helix study data: fertilizer admixture 
surrogatesurrogate
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�� AtrazineAtrazine--specific handler studies:specific handler studies:
•• LargeLarge--scale (n=100) scale (n=100) biomonitoringbiomonitoring

study of mixing/loading and applying to study of mixing/loading and applying to 
corn; consistency and quality issuescorn; consistency and quality issues

•• Passive Passive dosimetrydosimetry + + biomonitoringbiomonitoring
study of mixer/loader/tenders and study of mixer/loader/tenders and 
mixer/loader/applicators on cornmixer/loader/applicators on corn

•• Lawn care operator studyLawn care operator study
•• Study of Study of SyngentaSyngenta + PHED combined + PHED combined 

handler exposures handler exposures 
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�� The Handler Risk Assessment Is Based On:The Handler Risk Assessment Is Based On:

•• Task (e.g., mixing/loading, spraying)Task (e.g., mixing/loading, spraying)

•• Formulation and application equipment (e.g., dry Formulation and application equipment (e.g., dry 
flowable, groundboom)flowable, groundboom)

•• Unit exposure (mg ai/lb ai handled)Unit exposure (mg ai/lb ai handled)

•• Amount of pesticide handledAmount of pesticide handled

•• Levels of protection (e.g., personal protective Levels of protection (e.g., personal protective 
equipment and engineering controls)equipment and engineering controls)

•• NOAEL for various routes of exposure (mg/kg/day)NOAEL for various routes of exposure (mg/kg/day)



147147

�� ShortShort--term term 6.25 mg/kg/day6.25 mg/kg/day
•• all exposure routesall exposure routes

�� Dermal absorptionDermal absorption 6%6%
�� IntermediateIntermediate--termterm 1.8 mg/kg/day1.8 mg/kg/day

•• all exposure routesall exposure routes

�� MOE [10 x 10]MOE [10 x 10] > 100> 100



148148

Handler Exposure and Risk Calculations 
Dose = (Unit Exposure) x (Amount Handled) x (Absorption)

Body Weight 

Unit Exposure Derived from PHED and ORETF unless chemical-
specific data are available.  

Amount Handled Label information (e.g., application rate and 
frequency); standard assumptions on number of days worked, etc.

Absorption 6% based on dermal absorption study

Body Weight Standard value:  ST: 70 kg adults: IT: 60 kg females

MOE = NOAEL (mg/kg/day)
Dose (mg/kg/day)
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�� HandlersHandlers
•• Professional pesticide applicators and Professional pesticide applicators and 

individual farmers/growers who mix, individual farmers/growers who mix, 
load and apply pesticides;  load and apply pesticides;  flaggersflaggers for for 
aerial applicationaerial application

•• Turf management professionals (golf Turf management professionals (golf 
courses)courses)
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�� Postapplication WorkersPostapplication Workers
•• Workers who scout, irrigate, cultivate Workers who scout, irrigate, cultivate 

(weed/hoe), stake/tie, transplant, (weed/hoe), stake/tie, transplant, 
harvest (by hand or mechanically)harvest (by hand or mechanically)

•• Turf management professionals who Turf management professionals who 
perform tasks after pesticide perform tasks after pesticide 
application (golf courses)application (golf courses)
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�� Supported atrazine Uses:Supported atrazine Uses:

•• Four formulations; 174 active labelsFour formulations; 174 active labels

•• Assessments conducted for use on:Assessments conducted for use on:

�� Field cropsField crops

�� Tree cropsTree crops

�� Turf:  sod farms, residential, recreational, golf Turf:  sod farms, residential, recreational, golf 
coursecourse
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�� Supported Atrazine UsesSupported Atrazine Uses::
•• Applied by:Applied by:

–– AirAir
–– Airblast sprayerAirblast sprayer
–– Backpack sprayerBackpack sprayer
–– Belly grinderBelly grinder
–– GroundboomGroundboom
–– Handgun (hydraulic sprayer)Handgun (hydraulic sprayer)

––HighHigh--pressure sprayerpressure sprayer
––LowLow--pressure sprayer pressure sprayer 
(handwand)(handwand)
––RightRight--ofof--Way SprayerWay Sprayer
––Spreaders (pushSpreaders (push--type & type & 
tractortractor--drawn)drawn)

� Generally applied at rate 2 lbs ai per acre per crop 
cycle, up to 4 lbs ai per application on sugarcane, 
macadamia nuts, conifers & sod
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Current Agricultural Labels Require:Current Agricultural Labels Require:
��LongLong--sleeved shirtsleeved shirt
��Long pantsLong pants
��Shoes, plus socksShoes, plus socks

��Gloves (chemicallyGloves (chemically--resistant, waterproof)resistant, waterproof)

��Protective eyewear for mixer/loadersProtective eyewear for mixer/loaders
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Handler Risks of Concern:Handler Risks of Concern:
��ShortShort--term exposure scenarios:term exposure scenarios:

�� 1/2 of concern without gloves1/2 of concern without gloves
�� 13% of concern with gloves13% of concern with gloves
�� Only fertilizer admixture with PPE or Only fertilizer admixture with PPE or 

Engineering ControlEngineering Control

��IntermediateIntermediate--term exposure scenarios:term exposure scenarios:
�� 1/3 of concern even with maximum PPE1/3 of concern even with maximum PPE
�� 15% of concern with engineering controls15% of concern with engineering controls
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Data Sources:  Data Sources:  
•• DFR study on corn (Midwest states)DFR study on corn (Midwest states)

•• TTR studies on TTR studies on turfgrassturfgrass::

�� Granular: GA, FLGranular: GA, FL

•• NonNon--irrigated, irrigatedirrigated, irrigated

�� Liquid:  GA, NCLiquid:  GA, NC
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•• ReRe--entry exposure assessed using entry exposure assessed using 
corn residue study data:corn residue study data:

�� Corn, sorghum, sugarcane, treesCorn, sorghum, sugarcane, trees

•• ReRe--entry exposure assessed using entry exposure assessed using 
turf residue study data:turf residue study data:

�� Sod farms, golf coursesSod farms, golf courses
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PostapplicationPostapplication Worker Exposure and Risk CalculationsWorker Exposure and Risk Calculations

Dose = DFR x Transfer Coefficient x Hrs Worked x Absorption
Body Weight (kg)

MOE = NOAEL (mg/kg/day)
Dose (mg/kg/day)

DFR.  Measured in a study.   This is chemical-specific.  There is a  Task Force 
generating data.  

Transfer Coefficient.  Standard values for a number of activities.  When actual 
data are available, this is calculated specifically.  

Hrs Worked.  Standard value. 

Absorption. 6% based on dermal absorption;

Body Weight.  Standard value:  ST: 70 kg adults; IT: 60 kg females
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PostapplicationPostapplication Worker Risks of Worker Risks of 
Concern:Concern:

��ShortShort--term exposure scenarios:term exposure scenarios:
�� Scouting sugar caneScouting sugar cane

��IntermediateIntermediate--term exposure scenarios:term exposure scenarios:
�� No scenarios of concernNo scenarios of concern
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�� Data QualityData Quality
•• DataData--rich handler assessment [high rich handler assessment [high 

confidence]confidence]
•• No fertilizer admixture exposure dataNo fertilizer admixture exposure data
•• No rightNo right--ofof--way sprayer exposure dataway sprayer exposure data
•• No cropNo crop--specific TCs availablespecific TCs available

•• DFR studies used to extrapolate REIs DFR studies used to extrapolate REIs 
for other cropsfor other crops
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�� Data Sources:Data Sources:

•• OPP Incident Data SystemOPP Incident Data System

•• Poison Control Centers, 1985Poison Control Centers, 1985--19961996

•• California Department of Pesticide California Department of Pesticide 
RegulationRegulation

•• National Pesticide Telecommunication National Pesticide Telecommunication 
NetworkNetwork
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�� Poison Control Centers (1993 Poison Control Centers (1993 --1998)1998)

•• 75 occupational illnesses reported  75 occupational illnesses reported  

•• 186 adult/ 64 child non186 adult/ 64 child non--occupational occupational 
illnesses reported illnesses reported 

•• More minor but fewer severe symptoms More minor but fewer severe symptoms 
reported compared to other herbicidesreported compared to other herbicides
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�� National Pesticide Telephone National Pesticide Telephone 
Network (1984Network (1984--91)91)

•• Ranked 33Ranked 33rdrd of all pesticidesof all pesticides

•• 117 human and 28 animal reports117 human and 28 animal reports

�� National Cancer InstituteNational Cancer Institute

•• FollowFollow--up on nonup on non--hodgkinshodgkins
lymphomalymphoma
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�� Executive SummaryExecutive Summary

�� Environmental Environmental FateFate CharacterizationCharacterization

�� Ecological Ecological EffectsEffects CharacterizationCharacterization

�� Ecological Ecological RiskRisk CharacterizationCharacterization
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�� Atrazine is persistent and mobile in the Atrazine is persistent and mobile in the 
environment, leading toenvironment, leading to
•• Widespread detections in surface water and Widespread detections in surface water and 

ground waterground water
•• Extensive presence in aquatic environments in Extensive presence in aquatic environments in 

areas of high use.areas of high use.

�� Potential Adverse effects on sensitive aquatic Potential Adverse effects on sensitive aquatic 
populations and communitiespopulations and communities
•• Greatest where concentrations equal or exceed 10 Greatest where concentrations equal or exceed 10 

to 20 to 20 ugug/L recurrently or for prolonged periods. /L recurrently or for prolonged periods. 
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�� Based on Monitoring DataBased on Monitoring Data
•• Maximum concentrations at up to 20% of sites Maximum concentrations at up to 20% of sites 

exceeded the concentration at which  Mortality exceeded the concentration at which  Mortality 
to Aquatic Plants was found  (> 20 to Aquatic Plants was found  (> 20 ugug/L)/L)

•• Maximum concentrations at up to 35% of sites Maximum concentrations at up to 35% of sites 
exceeded the concentration at which Effects on  exceeded the concentration at which Effects on  
Populations & Communities were found (>10  Populations & Communities were found (>10  
ugug/L) /L) 

�� Frequency and extent of occurrence of Frequency and extent of occurrence of 
adverse effects will vary byadverse effects will vary by
•• Type of water body (e.g., stream, reservoir)Type of water body (e.g., stream, reservoir)
•• Proximity to atrazine applicationsProximity to atrazine applications
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�� UncertaintiesUncertainties
•• Recovery from the effects of atrazine has been Recovery from the effects of atrazine has been 

reportedreported
•• Development of resistance to effects has been Development of resistance to effects has been 

reportedreported

�� Reported SubReported Sub--Lethal Effects on Aquatic Lethal Effects on Aquatic 
Organisms & AmphibiansOrganisms & Amphibians
•• Endocrine EffectsEndocrine Effects
•• Olfactory Effects Olfactory Effects 
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�� Product ChemistryProduct Chemistry
•• Water solubility: 33 mg/L @ pH 7Water solubility: 33 mg/L @ pH 7
•• Vapor pressure: 2.89 x 10Vapor pressure: 2.89 x 10--77 mm Hg @ mm Hg @ 

25 25 ooCC
•• Henry’s law constant: 2.48 x 10Henry’s law constant: 2.48 x 10--99 atmatm--

mm33/mole /mole 
•• Octonal/water partition coefficient: log Octonal/water partition coefficient: log 

Kow = 2.68 @ 25Kow = 2.68 @ 25ooCC
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�� Stable in hydrolysis, aqueous photolysisStable in hydrolysis, aqueous photolysis
�� HalfHalf--life ranges from 20 to 146 days in life ranges from 20 to 146 days in 

aerobic soil metabolism studiesaerobic soil metabolism studies
�� HalfHalf--life of 159 days in anaerobic soil life of 159 days in anaerobic soil 

metabolism studymetabolism study
�� Minor degradation in aquatic Minor degradation in aquatic 

environment (field study)environment (field study)
�� Mobility: Koc of 87.8 ml/g Mobility: Koc of 87.8 ml/g 
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�� The halfThe half--life for six studies (lakes, mesocosm, and life for six studies (lakes, mesocosm, and 
experimental pond) varies from 41 to 237 days experimental pond) varies from 41 to 237 days 
with a mean of 159 days.with a mean of 159 days.

�� Data from the Lake Michigan LakeData from the Lake Michigan Lake--Wide Wide 
Management Plan (EPA data) show that atrazine is Management Plan (EPA data) show that atrazine is 
quite persistent due to the conditions of cold water, quite persistent due to the conditions of cold water, 
low productivity, high pH (8.2), low nitrate, and low productivity, high pH (8.2), low nitrate, and 
low dissolved organic carbon (1.5 mg/L).  The low dissolved organic carbon (1.5 mg/L).  The 
estimated halfestimated half--life in this environment is 31 years, life in this environment is 31 years, 
based on degradation in the lake, mass outflows based on degradation in the lake, mass outflows 
from the lake, and mass loading inputs shut off.from the lake, and mass loading inputs shut off.
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�� DegradatesDegradates form in the environment, form in the environment, 
these were not considered in the these were not considered in the 
ecological risk assessmentecological risk assessment

�� Atmospheric transportAtmospheric transport
•• Presence in rainfallPresence in rainfall
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�� PersistencePersistence
•• Major degradation mechanism from Major degradation mechanism from 

microbial interactionsmicrobial interactions
•• Aerobic reactions influence moreAerobic reactions influence more than than 

anaerobic reactionsanaerobic reactions

�� MobilityMobility
•• Moderate water solubility and small Koc Moderate water solubility and small Koc 

(Kd) favor movement of atrazine in the (Kd) favor movement of atrazine in the 
dissolved form in runoff and leachingdissolved form in runoff and leaching
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�� Farm pond environmentsFarm pond environments
•• Modeling approach w/ PRZM and EXAMSModeling approach w/ PRZM and EXAMS

�� Stream, river, and reservoir environmentsStream, river, and reservoir environments
•• Monitoring data (USGS reports and NAWQA Monitoring data (USGS reports and NAWQA 

results)results)

�� Estuarine environmentsEstuarine environments
•• Monitoring data (Louisiana DEQ, Chesapeake Monitoring data (Louisiana DEQ, Chesapeake 

Bay)Bay)
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�� Selection of environmental fate data for Selection of environmental fate data for 
model inputs in PRZM/EXAMS for farm model inputs in PRZM/EXAMS for farm 
pond environmentspond environments

�� Analysis of USGS NAWQA monitoring data Analysis of USGS NAWQA monitoring data 
for streams, rivers and reservoirsfor streams, rivers and reservoirs

�� Sources of monitoring data for estuarine Sources of monitoring data for estuarine 
environmentsenvironments
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�� Ran PRZM/EXAMS using fate data from both Ran PRZM/EXAMS using fate data from both 
EPA and the registrantEPA and the registrant

�� The results are included in the following The results are included in the following 
slide:slide:
•• Scenario #1Scenario #1: original runs (assuming aerial : original runs (assuming aerial 

applications with 75% efficiency and 5% drift).applications with 75% efficiency and 5% drift).
•• Scenario #2Scenario #2: same assumptions with registrant : same assumptions with registrant 

suggested environmental fate data suggested environmental fate data 
•• Scenario #3Scenario #3: registrant suggested model inputs : registrant suggested model inputs 

with 95% efficiency and 5% drift (EFED’s input with 95% efficiency and 5% drift (EFED’s input 
guidance).guidance).

•• Scenario #4Scenario #4: ground application (99% efficiency, : ground application (99% efficiency, 
1% drift)1% drift)
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       Atrazine EEC Values ppb (µg/L)

Treated Crop Scenario Peak Conc. 96-hour AVG 21-day AVG 60-day AVG 90-day AVG

Sugarcane 1 205 204 202 198 194
(4.0 lb ai/a) 2 167.6 166.7 163.8 157.8 152.9

3 207 206 203 195 189
4 200.6 199.6 196.7 189.8 183.8

Corn 1 38.2 38 37.2 35.5 34.2
(2.0 lb ai/a) 2 29.7 29.4 28.4 26.6 25.1

3 35.3 35 33.8 31.6 30
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�� Registrants presented data by combining all Registrants presented data by combining all 
of the available sites in the NAWQA of the available sites in the NAWQA 
program, but did not differentiate among program, but did not differentiate among 
site typessite types

�� EPA’s analysis examines the data by type of EPA’s analysis examines the data by type of 
site , such as “agricultural,” “urban,” or site , such as “agricultural,” “urban,” or 
“integrator”“integrator”
•• large number of agricultural sampleslarge number of agricultural samples
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�� Indicator SitesIndicator Sites -- Small watersheds on the order Small watersheds on the order 
of 20 to 100 square miles generally represented a of 20 to 100 square miles generally represented a 
““predominantpredominant”” land use (such as agriculture crop).land use (such as agriculture crop).

�� Integrator SitesIntegrator Sites –– The small watersheds were The small watersheds were 
nested within larger watersheds (on the order of nested within larger watersheds (on the order of 
500 to greater than 1000 square miles) that 500 to greater than 1000 square miles) that 
represented larger rivers and mixed land uses for represented larger rivers and mixed land uses for 
the purpose of the purpose of ““integratingintegrating”” the effects of size and the effects of size and 
mixed uses.mixed uses.

�� The number of samples analyzed were The number of samples analyzed were 16061606, 650, , 650, 
and 605, respectively, for the and 605, respectively, for the 40 agricultural 40 agricultural 
indicator sitesindicator sites, 11 urban indicator sites, and 14 , 11 urban indicator sites, and 14 
integrator sites.integrator sites.
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NAWQA DATA maximum 99th %tile 95th %tile 90th %tile 50th %tile
Indicator Site (number) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

agriculture (40) 120 13 3.25 1.2 0.027
urban (11) 14 2.75 0.65 0.33 0.041

integrator (14) 27 12.5 5.35 1.95 0.062
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Estuarine EnvironmentsEstuarine Environments
�� Data Base of the Occurrence and Data Base of the Occurrence and 

Distribution of Pesticides in Chesapeake Distribution of Pesticides in Chesapeake 
BayBay
www.agnic.nal.usda.gov/cbp/pest/atrazine.htmlwww.agnic.nal.usda.gov/cbp/pest/atrazine.html

�� 1998 Atrazine Report for the Upper 1998 Atrazine Report for the Upper 
Terrebonne BasinTerrebonne Basin
www.deq.state.la.us/surveillance/atrazine/index.www.deq.state.la.us/surveillance/atrazine/index.
htmhtm
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Chesapeake Bay max conc (µg/L) 95th %tile 90th %tile 75th %tile 50th %tile
(105 sites) 30 10.3 2.7 1.2 0.4

Louisiana (28 sites) Peak 95th %tile 90th %tile 75th %tile 50th %tile
Max. Conc. (ug/L) 216.2 210 125.8 34.7 13.3
Mean Conc. (ug/L) 56.7 54.7 24.5 8 4.5
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Chronically ToxicChronically Toxic
[NOAEC = 60 [NOAEC = 60 ugug/L]/L]

Highly ToxicHighly Toxic
[720 [720 ugug/L]/L]Aquatic Aquatic 

InvertebratesInvertebrates

----

Chronically ToxicChronically Toxic
[NOAEC = 65 [NOAEC = 65 ugug/L]/L]

----

Chronically ToxicChronically Toxic
[NOAEC = 10 [NOAEC = 10 ppmppm]]

Chronically ToxicChronically Toxic
[NOAEC = 225 [NOAEC = 225 ppmppm]]

Atrazine Chronic Atrazine Chronic 
ToxicityToxicity

Very Highly ToxicVery Highly ToxicAquatic & Aquatic & 
Terrestrial PlantsTerrestrial Plants

Moderately Toxic Moderately Toxic 
[5,300 [5,300 ugug/L]/L]FishFish

Relatively NonRelatively Non--ToxicToxic

[LD50 = 96.7 [LD50 = 96.7 ugug/L]/L]

Honey Bees Honey Bees 

Slightly Toxic Slightly Toxic 
[1,869 mg/kg][1,869 mg/kg]

MammalsMammals

Slightly Toxic Slightly Toxic 
[940 mg/kg][940 mg/kg]

BirdsBirds

Atrazine Acute Atrazine Acute 
ToxicityToxicitySpeciesSpecies
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EPA Ecological Risk Assessment EPA Ecological Risk Assessment 
Process Process 

(1998 EPA (1998 EPA EcoRiskEcoRisk Guidance)Guidance)

Problem Problem 
FormulationFormulation

ExposureExposure EffectsEffects

Risk CharacterizationRisk Characterization

Risk ManagementRisk Management

Discussion Discussion 
with Risk with Risk 
ManagersManagers

AnalysisAnalysis DataData

AssessmentAssessment
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Risk = f (exposure, toxicity)Risk = f (exposure, toxicity)
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�� DeterministicDeterministic –– use use 
traditional point estimates traditional point estimates 
of exposure (model) and of exposure (model) and 
toxicity (most sensitive toxicity (most sensitive 
species).species).

�� Probabilistic Probabilistic –– use use 
distributions of exposure distributions of exposure 
and/or toxicity data.and/or toxicity data.
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OverviewOverview

�� Screening Level Risk AssessmentScreening Level Risk Assessment based on:based on:
•• Point estimates of exposure from modeling data Point estimates of exposure from modeling data 
•• Point estimates of toxicity from laboratory studiesPoint estimates of toxicity from laboratory studies

�� Refined Risk AssessmentRefined Risk Assessment based on: based on: 
•• Distributions of exposure from monitoring dataDistributions of exposure from monitoring data
•• Point estimates of toxicity from Point estimates of toxicity from mesocosmmesocosm and and 

microcosm studies & 10microcosm studies & 10thth percentile toxicity percentile toxicity 
values from distributions of toxicity datavalues from distributions of toxicity data
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Screening Level Risk Assessment vs. Screening Level Risk Assessment vs. 
Refined Risk Assessment Refined Risk Assessment -- ExamplesExamples

Risk Quotient = Exposure Value/Toxicity Value = 4.3 (e.g.)Risk Quotient = Exposure Value/Toxicity Value = 4.3 (e.g.)

Figure 8. USGS Mid-Western Stream Sampling Results for 1995 
Post-Application Atrazine Concentrations for 50 Streams
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* Mortality in Phytoplankton Estimated to Occur at 32 µg/L
* Invertebrate Populations Likely to be Reduced at 22 µg/L
* Mortality to Macrophytes Estimated to Occur at 18  µg/L
* Reduction in Primary Production Likely to Occur at 10 µg/L
* Reduction in Primary Production Likely to Occur at 2.62 µg/L 
and Reduction in Primary Production and Macrophytes 
Estimated to Occur 
at 2.3 µg/L (Mean = 2.5 µg/L)
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Screening Level Ecological Risk Screening Level Ecological Risk 
AssessmentAssessment

�� Risk Quotients (RQ)Risk Quotients (RQ)

•• Ratio of exposure (estimated environmental Ratio of exposure (estimated environmental 
concentration; EEC) to toxicity endpoint (nonconcentration; EEC) to toxicity endpoint (non--
granular products)granular products)

•• RQ is an RQ is an index (indicator or measure of a condition)index (indicator or measure of a condition)
of the potential for adverse effects in the field.of the potential for adverse effects in the field.

•• Acute RQ = EEC/LCAcute RQ = EEC/LC5050 or ECor EC5050

•• Chronic RQ = EEC/NOAECChronic RQ = EEC/NOAEC

�� Ratio is compared to the Agency’s Levels of Ratio is compared to the Agency’s Levels of 
Concern (LOC) Concern (LOC) 
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RQsRQs::
�� identify pesticide uses identify pesticide uses notnot likely to likely to 

result in an adverse effectresult in an adverse effect
�� identify pesticide uses that identify pesticide uses that maymay result result 

in adverse effects in adverse effects 
�� do notdo not predict the magnitude of the predict the magnitude of the 

adverse effect nor the probabilityadverse effect nor the probability (how (how 
likely) that adverse effects will occur.likely) that adverse effects will occur.
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•• Acute Risk LOC: RQAcute Risk LOC: RQ>>0.50.5
•• Chronic Risk LOC: RQChronic Risk LOC: RQ>>1.01.0
•• Restricted Use LOC: Restricted Use LOC: 

•• RQRQ>>0.2 birds & mammals0.2 birds & mammals
•• RQRQ>>0.1 aquatic organisms0.1 aquatic organisms

•• Endangered Species LOC: Endangered Species LOC: 
RQRQ>>0.1;0.050.1;0.05
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Screening Level Risk Assessment:  Screening Level Risk Assessment:  
Birds and MammalsBirds and Mammals

1.6 to 961.6 to 96MammalsMammals

<1 to 4.3<1 to 4.3

RQ RQ >> 1.01.0

BirdsBirds

ChronicChronic

<0.5<0.5MammalsMammals

<0.5<0.5

RQ RQ >> 0.50.5

BirdsBirds

AcuteAcute

RQsRQsLevel of Level of 
ConcernConcernSpeciesSpecies
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Screening Level Risk Assessment:Screening Level Risk Assessment:
Fish and Aquatic InvertebratesFish and Aquatic Invertebrates

<1 to 3.4<1 to 3.4RQ RQ >> 1.01.0ChronicChronic

< 0.5 < 0.5 RQ RQ >> 0.50.5AcuteAcute

Aquatic Invertebrates (freshwater)Aquatic Invertebrates (freshwater)

<1 to 3.1<1 to 3.1RQ RQ >> 1.01.0ChronicChronic

< 0.5< 0.5RQ RQ >> 0.50.5AcuteAcute

Fish (freshwater)Fish (freshwater)

RQsRQs
Level ofLevel of
ConcernConcern

DurationDuration
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Screening Level Risk Assessment:Screening Level Risk Assessment:
NonNon--Target Terrestrial and Aquatic PlantsTarget Terrestrial and Aquatic Plants

<1 to 5.5<1 to 5.5RQ RQ >> 1.01.0VascularVascular

< 1 to 4.2 < 1 to 4.2 RQ RQ >> 1.01.0AlgaeAlgae

AquaticAquatic

< 1 to 280< 1 to 280RQ RQ >> 1.01.09  Species9  Species

TerrestrialTerrestrial

RQsRQs
Level ofLevel of
ConcernConcern

SpeciesSpecies
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Summary of Screening Level Risk Summary of Screening Level Risk 

AssessmentAssessment

�� LOC LOC exceedancesexceedances for:for:
�� Chronic effects on mammalsChronic effects on mammals
�� Acute effects on nonAcute effects on non--target terrestrial target terrestrial 

plantsplants
�� Acute effects on aquatic vascular plants Acute effects on aquatic vascular plants 

and algaeand algae
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�� Used simulated & actual aquatic field Used simulated & actual aquatic field 
studies (indirect effects)studies (indirect effects)

�� Used 10Used 10thth percentile toxicity values percentile toxicity values 
from distributions of toxicity datafrom distributions of toxicity data

�� Used extensive monitoring data Used extensive monitoring data ––
freshwater streams, lakes, freshwater streams, lakes, 
reservoirs, estuarine areas.reservoirs, estuarine areas.
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�� ExposureExposure -- Cumulative Cumulative ExceedenceExceedence Curves of Curves of 
maximum atrazine concentrations from maximum atrazine concentrations from 
monitoring data plotted verses the % of sites monitoring data plotted verses the % of sites 
with equal or greater concentrationswith equal or greater concentrations

�� Toxicity Toxicity -- Horizontal Lines for toxicity endpoint Horizontal Lines for toxicity endpoint 
values representing adverse effects from field values representing adverse effects from field 
studies and 10studies and 10thth percentile toxicity values from percentile toxicity values from 
distributions of toxicity data.distributions of toxicity data.
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Figure 5. USGS 1993 Mid-Western Lake/Reservoir Sampling Results 
Maximum Atrazine Concentrations
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* Invertebrate Populations Likely to be Reduced at 10 µg/L.

* Reduction in Primary Productivity and Macrophytes 
Estimated to Occur at 2.3 µg/L.
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Refined Aquatic Risk Assessment Refined Aquatic Risk Assessment --
StreamsStreams

Figure 11. National Water Quality Assessment Program (NAWQA): Maximum Atrazine 
Concentrations for 40 Agricultural Sites
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* Mortality in Phytoplankton & Macrophytes Estimated to Occur at 
32 µg/L
* Invertebrate Populations Likely to be Reduced at 22 µg/L 
* Mortality to Macrophytes Estimated to Occur at 18 µg/L
* Reduction in Primary Production Likely to Occur at 10 µg/L
* Reduction in Primary Production Likely to Occur at 2.62 µg/L and 
Reductions in Primary Productivity & Macrophytes Estimated to 
Occur at 2.3 µg/L 
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Refined Aquatic Risk Assessment Refined Aquatic Risk Assessment --
Estuarine AreasEstuarine Areas

Figure 12. Louisiana Max & Mean Atrazine Concentrations 
By Site (28 Sites) in 1998 
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*Reductions in Fish & Invertebrate Population Estimated to Occur at 
23 µg/L 
*Reduction in Primary Productivity & Macrophytes Estimated to 
Occur at 9.1 µg/L
*Reduction in Macrophytes Likely to Occur at 4 µg/L
*Reduction in Primary Production Likely to Occur at 2.16 µg/L

Maximum 
Concentrations

Mean 
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�� ““Aquatic Ecological Risk Assessment of Atrazine Aquatic Ecological Risk Assessment of Atrazine ––
A Tiered Probabilistic Approach, A Report of an A Tiered Probabilistic Approach, A Report of an 
Expert Panel”Expert Panel” ---- Submitted to EPA January, 2001.Submitted to EPA January, 2001.

�� Reviewed by EPA with technical assistance of an Reviewed by EPA with technical assistance of an 
expert contractor (Syracuse Research expert contractor (Syracuse Research 
Corporation).Corporation).

�� Met with Met with SyngentaSyngenta & Expert Panel & Expert Panel –– December , December , 
2001 and March, 2002.2001 and March, 2002.

�� Continuing to review additional submissions & Continuing to review additional submissions & 
engage in ongoing dialogue. engage in ongoing dialogue. 
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Syngenta’sSyngenta’s Probabilistic AssessmentProbabilistic Assessment

After a thorough, scientific evaluation, OPP did After a thorough, scientific evaluation, OPP did 
not rely on not rely on Syngenta’sSyngenta’s conclusions because:conclusions because:

�� A full probabilistic assessment cannot be A full probabilistic assessment cannot be 
conducted for community & population level conducted for community & population level 
effects (indirect effects);effects (indirect effects);

�� The assessment lacked peer reviewed exposure The assessment lacked peer reviewed exposure 
models (documentation, assumptions, and models (documentation, assumptions, and 
sensitivity analyses); andsensitivity analyses); and

�� The “Total Risk” summary statistic is an index; The “Total Risk” summary statistic is an index; 
problems with interpretation and use in regulatory problems with interpretation and use in regulatory 
decision making.decision making.
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�� Endocrine effectsEndocrine effects
•• BassBass [[SyngentaSyngenta ((WieserWieser & Gross, & Gross, 

2002)] 2002)] SteroidogenicSteroidogenic effects at ~50 effects at ~50 
ugug/L /L 

•• FrogsFrogs (Hayes, 2002) (Hayes, 2002) SteroidogenicSteroidogenic
effects at ~0.1 effects at ~0.1 ugug/L/L

�� Olfactory EffectsOlfactory Effects
•• SalmonSalmon (Moore & (Moore & WaringWaring, 1998) Effects , 1998) Effects 

at ~0.5 at ~0.5 ugug/L /L 
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�� Turtle Eggs Turtle Eggs 
�� Alligator EggsAlligator Eggs
�� Daphnia Daphnia pulicariapulicaria
�� Frogs (recent presentation; no data Frogs (recent presentation; no data 

to evaluate)to evaluate)
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�� Reductions in primary productivityReductions in primary productivity
�� Reductions in populations of aquatic Reductions in populations of aquatic 

macrophytesmacrophytes, invertebrates & fish, invertebrates & fish
�� Indirect effects on aquatic communities Indirect effects on aquatic communities ––

loss of sensitive species resulting in loss of sensitive species resulting in 
changes in community structure & changes in community structure & 
function.function.
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�� In areas of high atrazine use:In areas of high atrazine use:
•• Widespread exposure to aquatic Widespread exposure to aquatic 

environmentsenvironments
•• Potential adverse effects on sensitive Potential adverse effects on sensitive 

populations and communitiespopulations and communities
•• Potential effects likely to be greatest Potential effects likely to be greatest 

where concentrations recurrently or where concentrations recurrently or 
consistently exceed 10 to 20 consistently exceed 10 to 20 ugug/L./L.
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Cont.Cont.
�� Frequency of occurrence of adverse effectsFrequency of occurrence of adverse effects

•• Maximum concentrations at up to 20% of sites Maximum concentrations at up to 20% of sites 
exceeded the concentration at which  Mortality exceeded the concentration at which  Mortality 
to Aquatic Plants were found  (> 20 to Aquatic Plants were found  (> 20 ugug/L)/L)

•• Maximum concentrations at up to 35% of sites Maximum concentrations at up to 35% of sites 
exceeded the concentration at which Effects on  exceeded the concentration at which Effects on  
Populations & Communities were found (>10 Populations & Communities were found (>10 
ugug/L) /L) 

�� Frequency and extent of occurrence of adverse Frequency and extent of occurrence of adverse 
effects will vary byeffects will vary by
•• Type of water body (e.g., stream, reservoir)Type of water body (e.g., stream, reservoir)
•• Proximity to atrazine applicationsProximity to atrazine applications
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Cont.Cont.

�� UncertaintiesUncertainties
•• Recovery from the effects of atrazine has been Recovery from the effects of atrazine has been 

reportedreported
•• Development of resistance to effects has been Development of resistance to effects has been 

reportedreported

�� Reported SubReported Sub--Lethal Effects on Aquatic Lethal Effects on Aquatic 
Organisms & AmphibiansOrganisms & Amphibians
•• Endocrine EffectsEndocrine Effects
•• Olfactory EffectsOlfactory Effects
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Rita SchoenyRita Schoeny
Associate Director, 

Health and Ecological Criteria Division
Office of Science and Technology, 

Office of Water
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�� Current Drinking Water Standard for Current Drinking Water Standard for 
atrazine in public water systems:atrazine in public water systems:
•• rule published in 1991rule published in 1991
•• MCL = 3 ppbMCL = 3 ppb
•• based on MCLG = 3 ppbbased on MCLG = 3 ppb
•• parent compound only, no parent compound only, no degradatesdegradates
•• compliance based on running annual compliance based on running annual 

average average ---- quarterly samples or single quarterly samples or single 
annual sampleannual sample

•• exceedenceexceedence is a violation that triggers is a violation that triggers 
reporting requirements and public reporting requirements and public 
notificationnotification
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�� What is an MCLG?What is an MCLG?
•• MMaximum aximum CContaminant ontaminant LLevel evel GGoaloal
•• Considers only human health risk Considers only human health risk 
•• NonNon--enforceable public health goalenforceable public health goal
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�� CarcinogensCarcinogens
•• MCLGMCLG

�� Has been 0 for Groups I and II (known Has been 0 for Groups I and II (known 
and probable human carcinogen and probable human carcinogen 
categories) categories) 

•• (1986 Group A and Group B)(1986 Group A and Group B)

�� Group III (possible human carcinogen Group III (possible human carcinogen 
category)category)

•• based on RfD additional 10 fold safety factorbased on RfD additional 10 fold safety factor
•• (1986 Group C)(1986 Group C)
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�� NonNon--Carcinogens, NonCarcinogens, Non--linear Dose linear Dose 
ResponseResponse
•• MCLG = DWEL X RSCMCLG = DWEL X RSC

�� DWEL = RfD x 70 kg per person / 2 L per DWEL = RfD x 70 kg per person / 2 L per 
dayday

�� RSC = Relative Source Contribution; RSC = Relative Source Contribution; 
contribution to total exposure from water contribution to total exposure from water 
(default was 20%; now Human Health (default was 20%; now Human Health 
Methodology for Ambient Water Quality Methodology for Ambient Water Quality 
Criteria is used)Criteria is used)
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�� What is an MCL?What is an MCL?
•• MMaximum aximum CContaminant ontaminant LLevelevel
•• Highest concentration of contaminant Highest concentration of contaminant 

allowed in Public Water System waterallowed in Public Water System water
•• Set as close to MCLG as feasibleSet as close to MCLG as feasible

�� Considers treatment optionsConsiders treatment options
�� Considers analytic level of detectionConsiders analytic level of detection

•• Takes cost into considerationTakes cost into consideration
•• Cost / benefit analysis required under Cost / benefit analysis required under 

SDWASDWA
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�� Atrazine regulated as a result of 1986 SDWA Atrazine regulated as a result of 1986 SDWA 
amendmentsamendments
•• atrazine was one of 83 contaminants listed in the atrazine was one of 83 contaminants listed in the 

statute as requiring regulationstatute as requiring regulation
•• on list of 83 because it was found in source water by on list of 83 because it was found in source water by 

the National Pesticide Survey (1984)the National Pesticide Survey (1984)

�� The current MCLG  of 3 ppb based on:The current MCLG  of 3 ppb based on:
•• a two generation study of rats measuring reduced pup a two generation study of rats measuring reduced pup 

weights; NOAEL = 0.5 mg/kg/dayweights; NOAEL = 0.5 mg/kg/day
•• 100100--fold UF resulted in an RfD of 0.005 mg/kg/dayfold UF resulted in an RfD of 0.005 mg/kg/day
•• an additional 10an additional 10--fold SF was applied to account for the fold SF was applied to account for the 

Cancer Classification in Group C: Possible Human Cancer Classification in Group C: Possible Human 
CarcinogenCarcinogen
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�� Following promulgation, EPA revised RfD Following promulgation, EPA revised RfD 
in 1992 from 0.005 mg/kg/day to 0.035 in 1992 from 0.005 mg/kg/day to 0.035 
mg/kg/day based on life time rat mg/kg/day based on life time rat 
study;manufacturer petitioned EPA to study;manufacturer petitioned EPA to 
revise MCLrevise MCL

�� EPA denied petition, and litigant sought EPA denied petition, and litigant sought 
judicial reviewjudicial review

�� By 1994, OPP was working on Special By 1994, OPP was working on Special 
Review of atrazine; new data was Review of atrazine; new data was 
submitted by manufacturersubmitted by manufacturer
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�� In February 1999, EPA announced that it will reIn February 1999, EPA announced that it will re--
evaluate MCL for atrazine after revised risk evaluate MCL for atrazine after revised risk 
assessment is completed assessment is completed 
•• in response to Children’s Health Advisory in response to Children’s Health Advisory 

CommitteeCommittee
�� In July 1999, Environmental Working Group In July 1999, Environmental Working Group 

issued a reportissued a report
•• highlighted concern that seasonally increased  highlighted concern that seasonally increased  

atrazine exposure could impact sensitive atrazine exposure could impact sensitive 
populationspopulations
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�� Based on the revised Human Based on the revised Human 
Health Risk Assessment, the Office Health Risk Assessment, the Office 
of Water willof Water will
•• begin process to update begin process to update Health Advisory Health Advisory 

DocumentDocument
•• rere--evaluate atrazine MCL as part of evaluate atrazine MCL as part of 6 Year 6 Year 

ReviewReview of regulated contaminants under of regulated contaminants under 
SDWASDWA

�� EPA will take public comment on the Notice of EPA will take public comment on the Notice of 
Intent from midIntent from mid--April to midApril to mid--JuneJune
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�� Includes, but not limited to  Includes, but not limited to  
cyanazinecyanazine and and atrazineatrazine--desethyldesethyl
•• Consider regulation as a class of Consider regulation as a class of 

compoundscompounds
�� Research Needs:Research Needs:

•• OccurrenceOccurrence
�� Limited data on occurrence of total triazines and Limited data on occurrence of total triazines and 

degradatesdegradates in drinking waterin drinking water

•• Analytical MethodsAnalytical Methods
�� Monitoring methods research needed Monitoring methods research needed 
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Frank GostomskiFrank Gostomski
Office of Science and Technology,Office of Science and Technology,

Office of WaterOffice of Water
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�� National Ambient Water Quality National Ambient Water Quality 
Criterion DocumentCriterion Document
•• Acute and chronic criteria Acute and chronic criteria 

recommendations proposed for recommendations proposed for 
protection of aquatic lifeprotection of aquatic life

•• Draft freshwater and saltwater criteria Draft freshwater and saltwater criteria 
available for atrazineavailable for atrazine

•• Criteria may form basis for State and Criteria may form basis for State and 
Tribal water quality standardsTribal water quality standards
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�� Freshwater Acute Criterion Freshwater Acute Criterion 350 ppb350 ppb
�� Freshwater Chronic Criterion  12 ppbFreshwater Chronic Criterion  12 ppb

�� Saltwater Acute Criterion  Saltwater Acute Criterion  760 ppb760 ppb
�� Saltwater Chronic Criterion Saltwater Chronic Criterion 26 ppb26 ppb
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�� Notice of availability of draft atrazine Notice of availability of draft atrazine 
water quality criteria document water quality criteria document 
published in published in Federal RegisterFederal Register on on 
September 26, 2001 September 26, 2001 
(66 FR 49186)(66 FR 49186)

�� Public comment taken until January 25, Public comment taken until January 25, 
20022002

�� Final document expected in Fall 2002Final document expected in Fall 2002
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Kimberly Nesci LoweKimberly Nesci Lowe
Chemical Review Manager, AtrazineChemical Review Manager, Atrazine

Special Review and Reregistration DivisionSpecial Review and Reregistration Division
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�� Human Heath RisksHuman Heath Risks
•• Dietary (drinking water)Dietary (drinking water)

�� Risks of concern have been identified for CWS and Risks of concern have been identified for CWS and 
rural wells rural wells 

•• ResidentialResidential
�� Risks of concern have been identified for residential Risks of concern have been identified for residential 

applicators applying via applicators applying via bellygrinderbellygrinder
�� PostapplicationPostapplication risks of concern have been identified risks of concern have been identified 

for liquid applications to turffor liquid applications to turf

•• AggregateAggregate
�� Chronic and intermediateChronic and intermediate--term risks of concernterm risks of concern

•• Same as drinking water risk estimatesSame as drinking water risk estimates
�� ShortShort--term aggregate risks of concernterm aggregate risks of concern

•• Same as residential risk estimatesSame as residential risk estimates
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�� Human Heath RisksHuman Heath Risks
•• OccupationalOccupational

�� Risks of concern identified for handlers of Risks of concern identified for handlers of 
large quantities of atrazine (i.e., to treat large quantities of atrazine (i.e., to treat 
large acreages)large acreages)

�� Risks of concern identified for Risks of concern identified for 
postapplicationpostapplication scouting of sugarcanescouting of sugarcane
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�� Ecological ConcernsEcological Concerns
•• Potential effects identified for aquatic Potential effects identified for aquatic 

communities and ecosystems based on:communities and ecosystems based on:
�� Widespread presence in surface waterWidespread presence in surface water
�� Potential indirect effects on aquatic Potential indirect effects on aquatic 

invertebrate and fish populationsinvertebrate and fish populations

•• Potential Potential sublethalsublethal effects, including effects, including 
endocrine effects and olfactory effectsendocrine effects and olfactory effects
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�� Atrazine’s risk management discussions Atrazine’s risk management discussions 
will involve many partieswill involve many parties
•• EPA’s Regions EPA’s Regions 
•• EPA’s Office of WaterEPA’s Office of Water
•• United States Department of AgricultureUnited States Department of Agriculture
•• State regulatory agenciesState regulatory agencies
•• Stakeholders (registrants, growers and Stakeholders (registrants, growers and 

grower groups, public interest grower groups, public interest 
organizations, water associations, other organizations, water associations, other 
interested parties)interested parties)
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�� Targeted to areas of concernTargeted to areas of concern
�� Consider best management practices Consider best management practices 

(BMPs) currently in place(BMPs) currently in place
�� Consider benefits under FIFRAConsider benefits under FIFRA
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�� Consider mitigation implemented at Consider mitigation implemented at 
the state levelthe state level

�� Include label harmonizationInclude label harmonization
•• Only uses and rates supported by dataOnly uses and rates supported by data
•• Current labels should include all prior Current labels should include all prior 

risk management measuresrisk management measures
•• Label harmonization itself may help to Label harmonization itself may help to 

reduce some exposures to atrazinereduce some exposures to atrazine
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�� Modify use patternsModify use patterns
•• Reduce use ratesReduce use rates
•• Eliminate or restrict usesEliminate or restrict uses
•• Eliminate specific formulationsEliminate specific formulations

�� Require:Require:
•• Vegetative buffersVegetative buffers
•• SetbacksSetbacks

�� Restrict application methodsRestrict application methods
�� Regional restrictionsRegional restrictions
�� Protective equipmentProtective equipment
�� Require additional data to further characterize the riskRequire additional data to further characterize the risk

•• MonitoringMonitoring
•• Endocrine & olfactory effectsEndocrine & olfactory effects
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�� Water trend analysis data provided Water trend analysis data provided 
by the registrant by the registrant 

�� Additional water monitoring dataAdditional water monitoring data
�� Phase 5 comments on the revised Phase 5 comments on the revised 

risk assessment and risk risk assessment and risk 
managementmanagement

�� BenefitsBenefits
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�� Phase 5 Phase 5 
•• 6060--day public comment periodday public comment period
•• Public submits comments on risk assessment and Public submits comments on risk assessment and 

risk management strategiesrisk management strategies
•• Opportunities for stakeholders to meet with EPAOpportunities for stakeholders to meet with EPA

�� Phase 6 Phase 6 
•• Develop risk management strategiesDevelop risk management strategies
•• Stakeholder discussionsStakeholder discussions
•• Finalize risk management decisionsFinalize risk management decisions
•• Issue the IRED by August 2002Issue the IRED by August 2002
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�� Simazine risk assessments and IRED Simazine risk assessments and IRED 
(2004)(2004)

�� Propazine risk assessmentsPropazine risk assessments

�� Cumulative triazines assessmentCumulative triazines assessment
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Lois RossiLois Rossi
Director, Special Review and Director, Special Review and 

Reregistration DivisionReregistration Division
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